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SECTION 1 - DEFINITIONS

1.1 GENERAL PROVISIONS - The general provisions of
construction contracts for the respective Counties are
incorporated by reference and made a part of this "Standard
Specifications for Public Works Construction." The applicable
general provisions shall govern the work in the County where
the project is located.

1.2 COUNTY - County shall mean the County of Hawaii,
City and County of Honolulu, County of Kauai or the County of
Maui, in which the project is located. '

1.3 AGENCY - The legal entity for which the work is
being performed.

1.4 ENGINEER - The head of the Department of Public
Works in the County where the project is located.

1.5 EXISTING UTILITIES - The term existing utilities
refers to those utilities of the Federal government, State,
County, public utility companies, and other private firms
having an easement or a franchise to operate within public
rights-of-way. These include sewer, water, storm drain,
street light, electric power, gas, signal and communication
cables.

1.6 MAXIMUM DENSITY - The maximum density shall be the
density of the material or mixture of materials at the optimum
moisture content as determined in the laboratory by compaction
tests performed in accordance with ASTM D 1557, "Methods of
Test for Moisture - Density Relation of Soils, Using 10-Lb.
Rammer and 18-Inch Drop - Method D."

1.7 ROAD PRISM - The section of the road between the
right-of-way lines and including cut or fill slope sections
outside of the normal right-of-way lines.

1.8 SPECIAL PROVISIONS - The special provisions are
specific clauses setting forth conditions and requirements
peculiar to the work and supplemental to the general provisions
and to this Standard Specifications.

1.9 STANDARD DETAILS - The "Standard Details" of the
Department of Public Works and any subsequent amendments and
additions of the County in which the project is located.



1.10 SUBBASE - A layer of specified material of planned
thickness between the base course and the subgrade.

1.11 SUBGRADE - That portion of the roadbed on which a _
pavement, surfacing, base, subbase or layer of any other material
is to be placed.



SECTION 10 - CLEARING AND GRUBBING

10.1 DESCRIPTION

A. Clearing. This item shall consist of clearing
and disposing of all materials, vegetation, trees, fences,
rubbish, loose boulders, rocks, and other objectionable
material within the areas shown on the plans. It shall
include removing buildings, fences, lumber, trash piles, and
other obstructions interfering with the proposed work;
salvaging and stockpiling designated materials; and disposing
of debris.

B. Grubbing. This item shall consist of grubbing
the areas outlined on the plans or as defined in the special
provisions. The work shall include the removal of tree
stumps, large roots, buried logs, junk, and other objectionable
materials at or below the ground surface not prescribed under
the item of "Clearing." Unless specified otherwise in the
special provisions, the removal of top soil is not a part of
this work.

C. Clearing and Grubbing. This item shall include
all clearing and grubbing work as described hereinabove.

10.2 CONSTRUCTION DETAILS

A. Existing Materials. All materials, unless
designated otherwise, on the ground surface within the project
site shall be removed and disposed of at an approved dump site.
The Contractor shall be responsible for the protection of
existing improvements abutting the project site and of existing
trees and other improvements designated to remain within the
site.

Trees and structures to be cleared which are located
next to overhead power lines shall be cut or demolished in
sections so as not to endanger the power lines.

All materials below the ground surface such as tree
stumps, large roots, logs, junk, and other objectionable
materials, shall be removed and disposed as directed by the
Engineer.

All buildings and structures shall be removed to a
depth of not less than 2' below the ground surface. The work
shall include removal of interior foundation systems and
construction, walls, slabs on grade and underground and A
overhead utility service connections. The floors of concrete
basements, pits and structures that are not required to be



moved and which are located within the project limits shall be
broken in such a manner that will prevent the entrapment of
water.

B. Sewer, Water Mains, and Drain Pipes. When
indicated on the plans or designated in the special prov151ons,
the existing underground sewer, water mains or drain pipes
shall be removed and disposed of by the Contractor. In
rights-of-way or easement areas, the Contractor shall excavate
within the boundaries and shall be responsible for the protec-
tion of abutting improvements, trees and shrubberies.

Any damages to abutting improvements shall be the
Contractor's responsibility.

C. Hillside Areas. When working on ridges and
hillsides, the Contractor shall protect existing improvements
and homes on the lower areas or at the bottom of the hills
from rolling or falling rocks, boulders, and debris.

All loose rocks and boulders on the slopes shall be
carefully removed and disposed of.

D. Burning of Debris. Burning of debris is not
permitted.

E. Backfilling. Except in excavation areas all
trenches, holes, depressions or pits resulting from clearing
and grubbing operations shall be backfilled with embankment
material as required by these specifications or as directed.
The area shall be left in a neat and finished appearance.

10.3 MEASUREMENT AND PAYMENT

Clearing and/or grubbing shall not be paid for directly
but shall be considered as incidental and full compensation
shall be considered as included in the bid price for the
various items in the bid proposal, unless otherwise specified
in the special provisions.

When called for in the special provisions, measurement
for payment shall be as follows:

A. Acreage Basis. The item or items of work shall
be measured for payment by the acre for the area cleared and/or
grubbed within the bounds staked by the Engineer. Areas that
do not require clearing and/or grubbing shall be excluded from
the measurement.



, B. Lump Sum Basis. The item or items of work shall
be paid at the lump sum bid price, in which case it shall be
full compensation for furnishing all labor, egquipment and
tools necessary to complete the work as described.

Payment shall be made at the unit price bid per acre
or at the lump sum bid price and shall be full compensation for
excavation, backfilling and all other required incidentals.



SECTION 11 - TRENCH EXCAVATION AND BACKFILL

11.1 DESCRIPTION

This item of work shall consist of excavating and
backfilling for sewers, drains, culverts, electrical ducts
and appurtenances to the lines and grades shown on the plans,
as directed by the Engineer, and as specified herein. The
work includes sheeting and bracing, dewatering, hauling and
disposing of excavated materials.

11.2 EXISTING REGULATIONS

A. All excavation work on County streets and
highways shall comply with the ordinances of the County
relating to streets and sidewalk excavation, the special
"provisions, and with the requirements herein.

B. Work on Federal-Aid highways and State roads
shall comply with the Hawaii Revised Statutes, the standard
specifications of the Department of Transportation, State of
Hawaii, and all subsequent amendments thereto.

C. The Contractor shall obtain the necessary
permits from the Department of Public Works and any other
affected agency before he begins work on County streets. He
shall obtain the necessary permits from the State Department
of Transportation for work on State and Federal-Aid highways.

11.3 BACKFILL MATERIALS

After the pipe or appurtenant structure is installed,
inspected, and approved by the Engineer, the trench shall be
backfilled with native material and/or imported materials as
described herein below.

A. Trench for Pipes.

1) For the first 1ift from the bottom of the pipe
to 12 inches above the pipe barrel, either
sandy or granular material such as black sand,
beach sand, crushed fine aggregates, finely
graded coral passing through a l-inch sieve or
native material which does not contain lumps
greater than 1 inch in diameter, organic debris,
or adobe shall be used.



2) For the intermediate 1ift from 12 inches above
the pipe barrel to 2 feet below the existing or
proposed finished grade, either borrow material
conforming to Section 16, "Borrow" or native
material which does not contain more than 50%
rock, hard lumps of earth of 6 inches in
greatest dimension, rocks larger than 6 inches
in their largest diameter, adobe or other
unsuitable or deleterious materials shall be
used.

B. Excavation for Appurtenant Structures. Borrow or
native material may be used in backfilling. The material shall
meet the requirements as specified in Section 11.3-A-2.

C. For the Surface or Top 2-Foot Lift of All
Trenches.

1) Select material conforming to Section 30,
"Select Borrow for Subbase Course."”

2) Aggregate material conforming to Section 31,
"Aggregate Base Course,” for the base course
layer.

3) Top soil for the top 6-inch layer in trenches

across lawn or planting area.

4) The finished surface shall match the original
ground surface prior to trenching in material
composition and in thickness. The finished
product shall be equal to or better than the
original.

D. Cold-Mix Asphalt Concrete. Cold-mix asphalt
concrete for temporary trench patches shall conform with the
resurfacing mix requirements shown in Table 1-34 of Section 34,
"Asphalt Concrete Pavement," with the exception of the liquid
asphalt. Slow curing liquid asphalt, SC-4, shall be used and
shall meet the specifications under AASHTO Designation M 141.

11.4 CONSTRUCTION DETAILS

A. Excavation. Trenches in existing improved
streets, sidewalks, driveways and paved areas shall not be
opened for more than 150 feet in advance of the pipe laying
unless specifically authorized by the Engineer. 1In other
areas, the trenches shall not be opened for more than 200 feet.
No jumping of excavation will be permitted unless authorized

in writing by the Engineer.



, The trench width shall be the specified width for
the pipe size to permit proper laying and jointing of the
pipes, and where concrete jacket is called for, the width
shall be increased accordingly. If the Contractor excavates
beyond the specified width and such action results in greater
load of overburden than the pipe is designed for, the Contractor
shall replace the pipe with one of higher strength or provide
a higher class of bedding to withstand the extra load at his
own expense.

The top edges of the trench shall be neatly cut along
well-defined lines. 1In overbreaks, the Contractor shall back-
£ill and repave the overbreak areas at his own expense.

The trench width below the level two (2) feet above
the top of the pipe shall not exceed six (6) inches beyond the
payment trench width specified in the Standard Details. From
a level two (2) feet above the top of the pipe to existing
ground, the width of trench excavation shall extend as
nearly vertical as practicable and/or be confined to the
minimum work area required for construction and shall not
extend beyond existing structures or utilities adjacent to
the pipe alignment, unless otherwise authorized by the
Engineer.

The placing of stockpiles of excavated materials,
pipes and construction materials adjacent to the trench
excavation shall be prohibited on roads and highways, and areas
adjacent to roads and highways where stockpiling of material
may create a hazardous condition. The Contractor shall haul
and store the materials at a site approved by the Engineer and
haul to the job site as required at no cost to the County.
Access to existing driveways, fire hydrants and meters shall
be provided at all times.

When unsuitable material is encountered at the
excavation, the Contractor shall be responsible for hauling and
disposing of the material. The hauling shall be considered as
incidental to the excavation work and no direct payment will be
made. The Engineer shall determine if the excavated material
is unsuitable. '

For installing pipe in new embankment, the embankment
shall first be constructed to a height of two diameters (0.D.)
above the established pipe invert or to a height as indicated
on the plans, and for a distance each side of the pipe location
of not less than five times the diameter of the pipe. The
trench shall then be excavated with sides as nearly vertical as
soil condition will permit and the pipe installed.
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B. Additional Excavation. When.the subgrade
material below the established trench grade is unsuitable,
such as, muck, buried debris, or adobe, the Contractor
shall excavate below grade to such depth and width as
directed by the Engineer. The excavated area below grade
shall be filled with aggregate in 6-inch compacted layers
and brought up to within 6 inches of the invert grade or to
the bottom of the concrete jacket or cradle.

C. Overexcavation. Any part of the trench
excavated below the established grade or beyond the maximum
permitted width, other than work under "Additional Excavation,"
shall be refilled and compacted with select material by the
Contractor at his own expense.

D. Sheeting and Bracing. Wherever necessary, the
Contractor shall properly sheet and brace the open trench to
render it safe and secure from possible slides, to protect
existing improvements and properties, and shall remove same
before completing the backfill.

E. Dewatering. Unless authorized in writing by the
Engineer, trenches shall be kept free from water during the
installation, testing, and backfilling of pipes. The
Contractor shall be responsible for any damages to adjacent
properties resulting from his dewatering operation.

Discharge from dewatering operations shall not be
drained directly onto the street or gutter. In areas where a
storm drainage system has been installed, the discharge shall
be conveyed to the nearest storm drain, by the use of pipes or
other suitable means acceptable to the Engineer. 1If necessary,
the discharge shall be filtered or otherwise treated to comply
with all applicable Federal, State and County regulations
concerning water pollution prior to its release into waterways
or drainage systems.

In areas where there are no storm drainage systems,
arrangements satisfactory to the Engineer shall be made to
dispose of the discharge onto private properties.

F. Placing and Compacting. Backfilling work shall
not commence until approval is granted by the Engineer or his
authorized representative.

1) The first 1ift shall be backfilled by hand
shoveling and tamping or by power equipment
supplemented by hand shoveling and tamping so
that the backfill material is in contact with
the entire periphery of the pipe. The power
equipment shall be of the front loader type
where unloading of backfill material into the
trench can be controlled so that the pipe is
not damaged nor moved from its installed
position.

11



2)

3)

4)

Compaction of the backfill from the bottom of
the pipe to 12 inches above the pipe barrel by
ponding and jetting will be permitted provided
the backfill material is of such character that
it will be self-draining and that foundation
material will not soften or be otherwise
damaged by the applied water. The material
should generally be well graded, with not more
than 9% passing the No. 200 sieve.

The work shall be performed without damage to
the pipe and trench and in such a manner that
water will not be impounded. Ponding and
jetting shall be supplemented by the use of
vibratory or other compaction equipment when
necessary.

For the intermediate 1lift, the backfill material
shall be placed in horizontal uniform layers and
thoroughly compacted by mechanical tamping. 1In
roadways, sidewalks, alleys, and paved areas,
each layer shall not exceed 8 inches in thick-
ness before compaction. 1In lawn and planting
areas, each layer shall not exceed 12 inches in
thickness before compaction. Compaction shall
not be less than 90% of the material's maximum
density.

The material shall be made slightly damp for
compaction but the amount of moisture shall not
exceed its optimum moisture content, unless
approved by the Engineer. Mechanical or hand
tamper, or vibratory compactor may be used in
compacting each layer.

The Contractor shall be responsible for
protecting the pipe or structure while placing
and compacting the backfill material.

The surface 2-foot 1ift shall be placed and
compacted in accordance with Section 30 "Select

Borrow for Subbase Course," and Section 31,

"Aggregate Base Course" except in lawn and
planting areas.

Where the trench is across an existing bank or
slope, a grouted riprap surface shall be
constructed so as to prevent erosion of the
backfill.

12



5) Backfill under existing structures or
facilities shall be sandy or granular material
completely placed as soon as the pipe is laid
and tested. The backfill material shall be
rammed with proper tools until compacted to a
minimum of 90% of its maximum density. Where
the specified compaction cannot be attained,
the Contractor shall backfill with Class "C"
concrete. The on-site materials are generally
suitable as backfill material provided organic
materials, debris, and other objectionable
material are not included in the backfill. Rock
greater than 12 inches in diameter shall not be
allowed in the backfill.

G. Temporary Trench Patching. To accommodate
traffic immediately after backfilling the trench and prior to
the permanent restoration, a temporary patch of cold-mix asphalt
concrete shall be constructed over the compacted backfill.
"The cold-mix asphalt shall be compacted to a minimum thickness
of 1-1/2 inches and shall be slightly humped not to exceed
3/8 inch for trench width less than 2 feet, and 3/4 inch for
trench width greater than 2 feet.

The Contractor shall maintain the temporary trench
patches in good condition at all times until the permanent
restoration is completed. Chuck holes and any depression
greater than 1/2 inch shall be repaired immediately.

Permanent restoration work shall be done in
conformance with and as specified under Section 38, "Restoring
Pavements and Other Improvements."

11.5 MEASUREMENT

Trench excavation shall be considered as unclassified and
shall be measured for payment by the cubic yard unless speci-
fied otherwise in the special provisions. The gquantity shall
be computed based on the specified payment trench width for
the size of pipe installed and the actual depth required to
obtain the proper grade.

Backfill shall not be measured and paid for directly, but
shall be considered as incidental and included in the unit

price bid for excavation.

A. The depth of the pipe trench for computing
excavation quantity shall be measured from the established
trench grade to the original ground, or to the subgrade of the
proposed roadway, or to the finished grade whichever is less.

13



In new embankment, the depth shall be from the established
trench grade to a height above the pipe as described herein
above or as indicated on the drawings.

The horizontal limits for measuring payment for
manholes, junction boxes and other similar structures shall be
the vertical plane one foot outside the exterior faces of the
structures.

B. Additional excavation and backfill shall be
measured for payment by the cubic yard based on the trench
width specified for the size of pipe installed and the depth
and extent of excavation below the established trench grade,
as directed by the Engineer. Imported aggregate for back-
filling below the established trench grade shall be measured
for payment by the cubic yard.

C. Sheeting and bracing, dewatering, and disposing
of excess excavated materials, and other miscellaneous work
shall not be measured and paid for directly but full compensa-
tion shall be considered as included in the unit bid price for
trench excavation.

D. For the City and County of Honolulu only,
temporary trench patch shall be measured for payment by the
square yard of 1-1/2 inches compacted thickness based on the
payment trench width specified or by the ton as provided for
in the proposal.

E. Grouted riprap shall be measured for payment by
the square yard in place.

11.6 PAYMENT

Payment for trench excavation and backfill as measured
above shall be made at the unit price bid per cubic yard and
shall be full compensation for completing the excavation to
the specified depth and backfilling the trench.

Payment for additional excavation below the established
trench grade shall be made at the unit price bid for excava-
tion above the trench grade and shall be full compensation
for hauling and disposing of the unsuitable material. Payment
for imported aggregate shall be made at the unit price bid per
cubic yard. ‘

For the City and County of Honolulu only, payment for
temporary trench patch as measured above shall be made at the
unit price bid per square yard or per ton.

14



For the Counties of Kauai and Hawaii only, temporary
trench patch shall not be paid for directly but shall be
considered as included in the unit price bid for trench
excavation and backfill or other applicable items, unless
otherwise specified in the special provisions and/or proposal.

Payment for grouted riprap as measured above shall be
made at the unit price bid per square yard.

Payment may be made for the various items by other
methods as specified in the special provisions and/or proposal.

15



SECTION 12 - ROADWAY EXCAVATION

12.1 DESCRIPTION

This work shall consist of excavating and grading the
roadway prism, constructing embankments and slopes, and all
necessary grading for the installation of curbs, gutters,
and sidewalks. It shall include the disposing of all excess
material, and excavating and disposing of unsuitable material.

12.2 CLASSIFICATION

Roadway excavation, comprising all materials within the
roadway prism, embankments, and slopes, but excluding trench
excavation shall be unclassified. Other types of classifi-
cation shall be specified in the special provisions and shall
be measured and paid for under the separate classifications.

12.3 PROTECTION OF EXISTING IMPROVEMENTS

A. Surface Improvements. The Contractor shall be
responsible for the protection of existing surface improve-
ments abutting the roadway prism and slopes and of those
improvements within the right-of-way which are specified in
the special provisions or indicated on the plans to remain.
Any damage resulting from his operations shall be his
responsibility.

B. Subsurface Improvements. The Contractor shall
be responsible for the protection of existing subsurface
improvements as specified under the applicable section of
the General Provisions for the respective Counties.

Any underground utility discovered during the
excavation work which is not shown on the plans and which is
not to be abandoned, shall be protected, relocated, or adjusted
as directed by the owner of the utility with the approval of
the Engineer. Payment for relocation or adjustment work will be
made in accordance with the unit contract price for similar
work, or by force account as the Engineer may determine. When
the owner of the utility decides to abandon and plug, relocate,
or adjust the line with his own work force, the Contractor shall
cooperate and assist wherever possible in expediting the work.

C. Private Utilities. Owners of utilities other
than those owned and operated by the County, which are in the
County streets pursuant to franchises or to rights claimed
under the laws of the United States of America, are responsible
for all adjustments and relocations of their facilities.

The owners will assist the Contractor in locating and in
protecting their facilities.

16



The Contractor shall coordinate his work with that
of the affected owners and shall protect their facilities at
all times. He shall be liable for all damages to private
utility facilities resulting from his operations, and shall
hold the County harmless.

12.4 CONSTRUCTION DETAILS

A. General. All suitable materials removed from
the excavation shall be used as far as practicable in the
construction of embankments, shoulders, sidewalk areas, slopes,
in backfill for structures, and at such other places as may be
directed by the Engineer. Suitable excavated material shall
not be wasted or removed from the site without permission of the
Engineer. The surface material from excavation which is suitable
as topping or finishing soil shall be stockpiled at a convenient
location approved by the Engineer and shall be kept free from
erosion by wind and rain. This material shall then be used as
top soil on sidewalk areas, roadway embankments, shoulder,
planting areas, or as directed by the Engineer.

All unsuitable material, such as adobe, muck,
expansive clay and materials with debris or organic matter,
encountered above the road subgrade, shall be removed and
hauled away from the project site. Unless a specific site
is designated in the special provisions for disposal of
unsuitable material, the Contractor is responsible to find a
convenient site. The hauling and disposing of the unsuitable
material shall be considered as incidental to the excavation
work. The Engineer shall determine if the material is
unsuitable.

B. Excavation Below Grade. Subgrade material
that is unsuitable or unsatisfactory for the intended use
shall be excavated to such depth and width deemed adequate by
the Engineer. The excavated area shall then be brought up to
grade with suitable backfill material placed in 6-inch compacted
layers. Excavation below grade shall be of the same classi-
fication as that above it. 4

All boulders, ledge rock or other material exposed
above the subgrade shall be removed or broken to the full
roadbed width. No solid projections or ribs shall be within
6 inches below the subgrade surface.

If excavation below grade is required because of
negligence on the part of the Contractor, it shall be remedied

by the Contractor at his own expense.
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C. Slopes. Excavation shall be finished with all
slopes cut true and straight, in conformity with the grading
ordinances, as shown on the plans, or as recommended by the
consulting engineer or geologist. All slopes, whether old or
new, shall be maintained with true and smooth surface. Overbreaks
from overshooting or overexcavating shall be trimmed smoothly and
neatly. The tops of excavation slopes shall be rounded and
the ends of excavation slopes shall be flared and rounded.

D. Overbreaks. Any material which is excavated,
displaced, or loosened outside and beyond the slopes, lines,
or grades as staked or re-established, shall be removed and
disposed of by the Contractor at his own expense. This applies
to material from overbreaks due to blasting, to the inherent
character of any formation encountered, or to any other cause
but not to material which occurs as slides as described below.

Excessive blasting or "overshooting” will not be
permitted. The Engineer shall have the authority to require
the Contractor to discontinue any method of blasting which
leads to overshooting or is dangerous to the public or destruc-
tive to property or to natural features.

E. Slides. All materials that have slid from the
finished cut slopes or the finished embankments before final
acceptance of the work shall be removed by the Contractor.
Natural ground or cut slope outside of the planned roadway
prism which, in the opinion of the Engineer, is unsafe and
subject to slides, shall be excavated and benched. All such
materials excavated shall be used in constructing roadway
prism, reconstructing embankment with the approval of the
Engineer, or shall be disposed of.

The Contractor shall be compensated for this work
based on force account.

F. Disposal of Surplus Material. The site for
the disposal of surplus material shall be designated on the
plans or specified in the special provisions. When a disposal
area is not specified or designated, the Contractor shall be
responsible for finding a suitable location approved by the
Engineer. :

Surplus material shall be deposited and graded in
such a manner so as to prevent unnecessary dust or silting
problem or hazard to life, limb, or property.

Any material not disposed of within the project or
hauled to designated locations, shall become the property of
the Contractor and shall be removed from the site of work.
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12.5 MEASUREMENT

Excavation shall be measured for payment by the cubic
yard unless specified otherwise in the proposal. The quantity
shall be computed based on the average-end-area method and
center line distance. Where it is impractical to measure
quantities of excavation by the average-end-area method, the
Engineer shall use the best method to obtain an accurate estimate.

Excavation for unsuitable material below the established
grade shall be measured by the cubic yard by cross-sectioning.

The original position of the ground surfaces shall be as
shown on the plans unless either the Engineer or the Contractor
demonstrates that the profiles or cross sections are erroneous
before the original ground is disturbed.

The measurement shall include the volume of material
involved in excavating and grading the roadway prism,
embankments, slopes, rounding the tops and ends of cut slopes,
widening of cuts as directed, excavating and removing slides
and potential slide areas, and loosening and breaking of
boulders or ledge rock within 6 inches below the roadway
prism in cut sections whether the material is removed or not.

No measurement shall be made for the volume of material
involved in overshooting or excessive blasting, excavating
beyond the designated lines and grades, and incidental work
necessary to complete the roadway prism.

Unless a bid item is included in the proposal, hauling
shall not be measured for payment, but compensation shall be-
considered as included in the bid price for roadway excavation.

12.6 PAYMENT

Unless specified otherwise in the special provisions and/or
proposal, payment shall be made at the unit price bid per cubic
yard for the quantity of roadway excavation as measured above.
Payment shall be full compensation for furnishing the necessary
equipment, tools, labor and materials to complete the roadway
excavation.
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SECTION 13 - STRUCTURE EXCAVATION AND BACKFILL

13.1 DESCRIPTION

Structure excavation shall consist of the excavation,
removal and disposal of all materials necessary for the
construction of foundations for sewage treatment plants,
pumping stations, bridges, retaining walls, box drains,
headwalls, and similar structures, or for the placement of
riprap, slope protection, and cribbing. It shall include
all other excavation specified in the special provisions.
Backfill or fill shall consist of furnishing, placing, and
compacting of backfill or fill material.

This item of work includes the design, construction and
subsequent removal of all shoring, sheeting, cribs, cofferdams,
dewatering facilities and incidentals which may be necessary
for excavation and compaction of backfill.

13.2 CONSTRUCTION DETAILS

The Contractor shall exercise caution in performing the
work so as not to cause any slide or slip beyond the limits of
the structure excavation. He shall be responsible and liable
for damages to abutting improvements and properties resulting
from any slide or slip caused by his negligence or by the
operation of his equipment. He shall also at his own expense
remove the loose material and backfill or repair the slide or
slip area. with granular material, lean concrete, or by any
other method approved by the Engineer.

All unsuitable material, debris, and materials declared
surplus, as identified by the Engineer, shall be removed
from the project site by the Contractor. Unless a site is
designated in the special provisions, the Contractor is
responsible for finding a disposal site.

A. Preparation for Placing Foundation. Unsuitable
material on which the permanent structure or member rests
and which is below the established invert of structure
foundation shall be excavated and removed as directed by the
Engineer. The excavated area shall then be backfilled with
granular material in compacted layers or concrete as directed
by the Engineer. The work of excavation, removal and replace-
ment of material not required for the permanent support of
the structure foundation or member shall be considered the
incidental responsibility of the Contractor and shall not be
measured or paid for. ‘
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The bottom of the excavation for the foundation of
structures shall be undisturbed and free of loose material,
debris, and other unsuitable material. When disturbed, the
loose material shall be compacted to 95% of its maximum
density or, when specified, shall be removed and replaced
with a bedding of granular material. When ledge rock or
the excavation shall be carried into the ledge rock or coral
to form a key for the concrete footing or structure, or to
such additional depth as specified in the special provisions
or directed by the Engineer.

B. Shoring, Cribs, and Cofferdams. When specified
in the special provisions, shown on the plans, or when during
the course of excavation the Contractor and/or the Engineer
deem necessary, the Contractor shall construct shoring, cribs,
or cofferdams to protect abutting properties and improvements
and to prevent possible slide or slip of the earth walls and
the immediate ground area. No excavation or further excavation
shall be permitted until the above work is completed.

Cribs and cofferdams shéll be carried well below the
fecting and shall be braced and watertight.

Upon completion of the work, all shoring, sheeting,
cribs, and cofferdams shall be removed without disturbing
the structures or other improvements.

C. Dewatering. Unless authorized in writing by
the engineer, the structural excavation shall be kept free
from water during the construction and/or installation of the
structure and during backfilling. The Contractor shall be
responsible for any damages to adjacent properties resulting
from his dewatering operation.

Discharge from dewatering operations shall not be
drained directly onto the street or gutter. 1In areas where a
storm drainage system has been installed, the discharge shall
be conveyed to the nearest storm drain, by the use of pipes or
other suitable means acceptable to the Engineer. If necessary,
the discharge shall be filtered or otherwise treated to comply
with all applicable Federal, State and County regqgulations
concerning water pollution prior to its release into waterways
or drainage systems.

In areas where there are not storm drainage systems,
arrangements satisfactory to the Engineer shall be made to
dispose of the discharge onto private properties.
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D. 1Inspection. During the course of excavation,
the Engineer may stop the work and make bearing tests oOr tgst
borings. The Contractor shall give any assistance the Engilneer
may need in making such tests. For the City and County of
Honolulu only, materials and labor furnished by the Contractor
for such tests shall be paid for on a force account basis or
on a previously agreed price. For the Counties of Kauai, Mauil
and Hawaii, the Contractor shall conduct all tests at no
‘expense to the County.

When the foundation excavation is completed, the .
Contractor shall notify the Engineer who will make an inspection
and approve the work before any additional work or structure 1S
placed thereon.

E. Backfilling. All materials for backfill shall
be approved by the Engineer and shall be free from large clumps
of soil, organic debris, adobe, or other deleterious matter.
Suitable material from the excavation may be used for backfill
with the approval of the Engineer. The word backfill as used
herein shall be defined as including either fill or backfill.

The backfill shall be placed in horizontal layers not
more than 6 inches thick after compaction. Each layer shall be
compacted to 95% of its maximum density. Mechanical or power
tampers may be used in compacting the backfill material. How-
ever, no equipment or tamper may be used which by its weight
or movement will damage, move or tilt out of alignment any part
of the structure above or below the ground surface. The
Contractor shall be responsible for such damages and shall make
necessary repairs at his expense.

13.3 MEASUREMENT

Structure excavation shall be measured for payment_by the
cubic yard unless specified otherwise. The gquantities of
material excavated shall be computed based on the dimensions
shown on the plans or within the 1imits defined hereinafter.
Any additional excavation outside of these limits shall not be
paid for.

The horizontal limits for measuring the structure excava-
tion for payment shall be the vertical planes one foot outside
of the footings or structure walls.

The bottom limit for measurement shall be the bottom of
the footings or the structure as shown on the plans or as
otherwise established by the Engineer.
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The upper limit for measurement shall be the existing
'ground or the finished grade whichever is lower. :

No measurement shall be made of the materials used in
shoring, sheeting, cribs, or cofferdams.

Excavation for unsuitable material below the established
invert of structure excavation shall be measured by the cubic
yard by cross-sectioning.

13.4 PAYMENT

Unless specified otherwise in the special provisions
and/or proposal, structure excavation shall be paid for as
measured above at the unit price bid per cubic yard. The unit
contract price shall be full compensation for (1) construction
and subsequent removal of shoring, sheeting, cribs, or
cofferdams, except when such work is paid for under separate
items listed in the proposal; (2) disposal of debris and
surplus material; (3) furnishing the necessary equipment,
tools, materials and labor; and (4) all other miscellaneous
work and appurtenances.

Additional excavation shall be paid for under the bid
price for excavation. Granular material or concrete used to
backfill the area of additional excavation shall be paid for
under the respective items in the proposal.

Backfill shall not be measured for payment directly, but
full compensation shall be considered as included in the bid
price for excavation.

Granular material used in the bedding or cushion shall be
measured and paid for under a separate item in the proposal.

Unless specified otherwise in the special provisions,

payment for dewatering shall be considered as included in the
unit price bid for structure excavation.
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SECTION 14 - ROCK FOR FILL

14.1 DESCRIPTION

This item shall include furnishing and placing clean rock
or crusher run rock in areas indicated on the drawings as
fill, as replacement for unsuitable foundation material, as a
blanket over soft or spongy subgrade, or wherever dlrected by
the Engineer.

14.2 MATERIALS

"A. Rock for £fill shall be sound unweathered rock,
the maximum size of which shall be con51stent with the depth
and width of the fill area.

B. Crusher run rock for fill shall be graded
granular particles, free from vegetable matter and other
deleterious substances. The percentage composition by weight
shall meet the following requirements:

Sieve Size Percentage Passing
2" 100
1-1/2" 90-100
3/4" 50-90
#4 25-50
#200 - 3-9

When tested under AASHTO Test Method T 96, the wear
shall not exceed 50 percent at 500 revolutions.

C. Binder materials may be either black sand,
crushed limestone, fine aggregate or crushed rock, or other
equal binder materials.

14.3 CONSTRUCTION DETAILS

A. Rock Fill. 1In placing rocks for fill, the
spaces between larger rocks shall be filled with smaller rocks
and binder material. The fill shall be then compacted in layers
with approved power eguipment until there is no visible evidence
of further consolidation of the material being compacted.

The Contractor shall place and compact the material
with care and in such manner as to prevent formation of voids

and hollow spaces.
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B. Crusher Run Rock Fill. The fill shall be placed
in equal layers until the required grade is reached. Each
layer shall be thoroughly compacted with approved power equip-
ment and the maximum thickness shall not exceed 6 inches after
compaction, unless permitted otherwise by the Engineer.

Water shall be added when necessary to obtain the
necessary bond and compaction.

14.4 MEASUREMENT

Rock for fill shall be measured for payment by the cubic
yard or by the ton as shown in the proposal. Where the
measurement is by the cubic yard and unless specified otherwise,
the volume shall be computed based on the dimensions of the
material compacted in place. When the measurement is by the
ton, the quantity of material shall be the weight as measured
on platform scales, less the weight of all water in excess of
5% based on dry weight.

14.5 PAYMENT

Unless specified otherwise in the special provisions
and/or proposal, payment as measured above shall be made at
the unit price bid per cubic yard or per ton, and shall be
full compensation for furnishing the labor, material and
equipment necessary to complete the work in place.
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SECTION 15 - CRUSHED ROCK

15.1 DESCRIPTION

This item shall include furnishing, spreading and
compacting crushed rock for beddings, bases, or foundations as
indicated on the plans, as specified in the special provisions,
or as directed by the Engineer.

15.2 MATERIAL

Crushed rock shall be manufactured from sound durable
lava rock and shall be free from vegetable matter and other
deleterious substances. The wear when tested under AASHTO
Test Method T 96 shall not exceed 50 percent at 500 revolutions.

Crushed rock shall be designated by numbers and the
percentage composition by weight shall fall within the limits
indicated in Table 1-15 below.

TABLE 1-15

CRUSHED ROCK GRADATIONS - ASTM DESIGNATIONS
Percentage Passing by Weight

Sieve

Size No. 1 No. 2 No. 4 No. 67 No. 10
3-1/2" 90-100

3" - 100

2-1/2" 25-60 90-100

2" — 35-70 100

1-1/2" 0-15 0-15 90-100

i - - 20-55 100

3/4" 0-5 0-5 0-15 90-100

1/2" - o - -—

3/8" —-—— - 0-5 20-55 100

#4 - - - 0-10 85-100
#8 —— —-—— —— 0-5 ——
#16 -_— - - —_ -
#50 - - - - -
#100 —— —— —_— -—— 10-30

15.3 DETAILS

The spreading and compacting of crushed rock shall comply
with the requirements for the particular use specified under
the various sections in these specifications.
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15.4 MEASUREMENT AND PAYMENT

Unless specified otherwise in the special provisions,
crushed rock shall be measured for payment by the cubic yard.
The quantity shall be computed based on the compacted volume
of the crushed rock in the final position, the dimensions of
which shall be as indicated on the plans or as determined by
the Engineer.

Unless specified otherwise in the special provisions
and/or proposal, payment shall be made at the unit price bid
and shall be full compensation for furnishing the necessary
material, labor and egquipment to complete the work in place.
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SECTION 16 - BORROW

16 .1 DESCRIPTION

Borrow shall include excavating, hauling, placing and
compacting suitable and satisfactory material obtained from
borrow pits or from designated sites approved by the Engineer.

A. On-Site Borrow. Materials excavated from within
the project rights-of-way but outside of the planned cross
sections shall be considered as on-site borrow. The material
shall be excavated from areas specified in the special provisions
or designated by the Engineer, and shall be used in the
construction of embankments, subgrade, shoulders, or other
designated uses.

B. Imported Borrow. Materials obtained from borrow
pits outside of the project rights-of-way shall be considered
as imported borrow. Unless designated otherwise in the special
provisions, the Contractor may secure imported borrow from any
source if approved in writing by the Engineer. No excavation
will be permitted at locations where resulting scars will
present an unsightly appearance from any travelway.

16.2 MATERIAL

Borrow material shall meet the requirements for the
particular use intended. Coarse-grained soil with clay binders
and fine-grained soils with expansion value less than 3% are
acceptable borrow material. The CBR value shall be 8 or
greater. In addition, for the Counties of Kauai and Hawaii,
the sand equivalent value as determined by AASHTO T 176
shall not be less than 10.

If requested, the Contractor shall notify the Engineer
of the location of the borrow site in sufficient time to permit
the County to make tests to determine the suitability of the
material. In case the material is rejected, the Contractor
shall designate another site. All borrow shall be inspected
and approved by the Engineer. :

v For the Counties of Kauai and Hawaii only, the Contractor
shall notify the Engineer of the location of the borrow site. If
requested by the Engineer, the Contractor shall employ an indepen-
dent soils testing laboratory to determine the suitability of the
borrow material, the results of which shall be submitted to
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the Engineer. All costs associated with this testing will

be borne by the Contractor. In case the material is found to
be unsuitable, the Contractor shall designate another site,
all borrow sites shall be approved by the Engineer.

16.3 DETAILS

Borrow shall be placed and compacted in accordance with
the applicable sections.

16.4 MEASUREMENT AND PAYMENT

Unless specified otherwise in the special provisions,
imported borrow shall be measured for payment by the cubic
yard as computed by the average-end-area method and center-1line
distances. When it is not practicable to determine the volume
by the end-area method, the Engineer shall use the best method
to obtain an accurate estimate. Unless specified otherwise in
the special provisions and/or proposal, payment shall be made
at unit price bid per cubic yard.

On-site borrow shall not be measured for direct payment
unless indicated otherwise in the proposal. Full compensation
shall be considered as included in the unit price bid for the
various items in the proposal.
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SECTION 17 - EMBANKMENT

17.1 DESCRIPTION

This work shall include the preparation of embankment
site; the construction of roadway embankments, berms and fill;
and the placing and compacting of embankment materials in
holes, pits and other depressions within the roadway area.

17.2 MATERIALS

. Suitable borrow or excavation material shall be used in
constructing embankments. The better material shall be used
in the surface or upper layers. No vegetation, debris, junk,
or other extraneous matter shall be mixed with the embankment
material nor placed within the embankment.

Soil with expansion value greater than 3% shall not be
placed in the top 2 feet of the embankment but may be used
below this layer.

17.3 DETAILS

A. Site Preparation. The natural ground surface
‘shall be cleared and grubbed of vegetation, junk and other
organic matter and shall be inspected by the Engineer before
placing the embankment material. Wherever the natural ground
is of such nature as will impair the stability or usefulness
of the embankment, the natural ground shall be stabilized or
excavated and the unsuitable material disposed of.

When embankment is to be constructed on a slope
greater than five horizontal to one vertical, the natural
ground shall be terraced or stepped by plowing deeply into it
in a horizontal plane. The excavated material shall be
recompacted along with the new embankment material at the
Contractor's expense. Ground with flatter slopes shall be
terraced when directed by the Engineer or when specified in
the special provisions. :

B. Placing. Embankment material shall be placed
in successive layers of uniform thickness. Each layer shall
be approximately level with the center constructed slightly
higher than the sides for storm water runoff, and shall be
constructed to the full width of the cross section.
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The top 2-foot layer of the embankment shall be
constructed in horizontal 1lifts not to exceed 6 inches in
compacted thickness. The percent compaction shall be as

required by the Engineer.

In placing soil material 2 feet below finished
subgrade, the compacted thickness of each layer shall not
exceed 10 inches. If approved by the Engineer in writing or
specified in the special provisions, successive horizontal
layers with a compacted thickness exceeding 10 inches but. not
exceeding 12 inches may be placed, provided the required
density is obtained throughout the full width and depth of

each layer.

When embankment material contains by volume over
25% of rock larger than 6 inches in greatest dimension, the
fill 3 feet below the finished subgrade may be constructed in
layers of a loose thickness before compaction not exceeding
3 feet in thickness. When the embankment material contains
less than 25% rock by volume, it shall be placed in layers
not exceeding 12 inches in loose thickness.

C. Compacting. Embankments shall be compacted with
compacting equipment satisfactory to the Engineer. The use of
hauling equipment to obtain partial compaction will be allowed,
but the Contractor will be required to compact the full width
and depth of each layer to the required density before placing
the next 1lift.

In locations where it would be impractical to use
rollers or heavy compacting equipment, the material shalil be
compacted in 6-inch lifts with any method that will produce
the required density.

At the time of compaction, the moisture in the
material shall not vary by more than 3% from the optimum
moisture. Material that is too wet shall be dried before

compacting.

D. Density. The top 2-foot layer of the embankment
shall be compacted to at least 95% of the maximum density of
the material. Below this 2-foot plane, the embankment shall
be compacted to at least 90% of the maximum density.

E. Rocks and Boulders. Rocks and boulders may be

placed in deep fills provided they are well embedded, and the
interstices filled with smaller pieces and filler materials to
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give a density satisfactory to the Engineer. The rocks or
boulders shall be well distributed throughout the embankment
with the larger pieces on the outside, preferably starting at
the toe of the slopes.

Rocks and boulders shall not be used in_fill over
existing ground with slopes greater than four horlzoptal to
one vertical without the written approval of the Engineer.

F. Swampy Ground. Where embankments are to be
constructed across swampy ground which will not support the
weight of hauling equipment, the lower part of the embankment
may be constructed by dumping successive loads of non-cohesive
or sandy material in a uniformly distributed layer. The layer
thickness should not be greater than that necessary to support
the equipment while placing subsequent layers. The remainder
of the embankment shall be constructed in layers and compacted
under these specifications.

G. Maintenance. The Contractor shall be responsible
for the stability of all embankments constructed under this
contract and shall make repairs to any portion damaged or
displaced at his own expense. Traffic shall be distributed
over the work during construction so as to cover the entire
surface.

17.4 PAYMENT

Unless shown in the proposal, embankment shall not be_paid
for directly but shall be considered as included in the-unlt
price bid for roadway excavation, borrow, or other applicable
items.
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SECTION 18 - VITRIFIED CLAY SEWER PIPE AND APPURTENANCES

18.1 DESCRIPTION

This work shall consist of furnishing and laying
vitrified clay sewer pipe and appurtenances in accordance with
these specifications, the special provisions, and as directed
by the Engineer, to the lines and grades shown on the plans.

18.2 MATERIALS

A.

1)

2)

Vitrified Clay Pipe and Fittings.

General. Vitrified clay pipes and fittings may
be either glazed or unglazed but shall be extra
strength, first quality, durable, sound, and
‘well burned throughout their entire thickness.

Manufacturing Requirements.

a)

b)

c)

Identification Marks. All pipes and
fittings shall be clearly marked with the
name or trademark of the manufacturer, the
batch number, the location of plant and
extra strength designation.

Glazing. 1If salt-glazed pipes are

furnished or required, the pipes must be
smooth and their interior surfaces must be
thoroughly glazed and be free from chips,
crazes, blisters, hair cracks or other
imperfections.

Shape. Pipe ends shall be square with the
longitudinal axis, and sockets shall be
true, circular and concentric with the
barrel of the pipe.

The ends of the pipe shall be so formed
that when the pipes are laid together and
the joints made, they shall constitute a
continuous and uniform line of pipe and
shall have a smooth and regular interior
surface. :

Pipes shall be scored, according to the
following table, on the inside of the

socket and on the outside of the spigot.
Scoring shall be approximately at right
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angles to the axis of the pipe. Scoring
may be omitted on pipes with flexible
compression joints. Plain end pipe,
acceptable to the Engineer, shall not be
scored on the ends, but every length shall
be clearly marked to indicate the depth of
insertion into the coupling.

TABLE OF SCORING

Minimum
Pipe Diameters . Number of Scorings
6" ..................... ...C..G‘...........l
8" through 15"........ cteccsanccccne ceeeesl
18" and up....... ceeeenn cececscsssecnccens 3
d) Lengths. The length of straight pipes and

Y's (of all sizes), exclusive of socket
depth, shall be not less than 2-1/2 feet;
except that for sizes less than 8 inches
in diameter, the length may be 2 feet; and
except that for special purposes, shorter
lengths may be furnished.

e) Dimensions and Tolerances. The dimensions
and permissible tolerances for vitrified
clay pipe shall be as provided in
Table 1-18.

The minimum annular space measured 1/2 inch
from the base of the socket is defined as
the "caulking space."

The tolerances shown in the table of
dimensions for nominal size (I.D.) and the
inside diameter of the socket shall be
limited so as to comply with the provisions
of the following paragraph (f) Imperfectionms.

f) Imperfections. All pipes and fittings must
be free from injurious cracks, checks,
blisters, broken extremities, or other
imperfections. The following imperfections
in a pipe or fitting will be considered
injurious and cause for rejection:
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There shall be no fractures or cracks
passing through the barrel or socket,
except that a single crack at the
spigot end of the pipe not exceeding
75% of the depth of the socket, or a
single fracture in the socket not
exceeding 3 inches (76 mm) around the
circumference nor 2 inches (50 mm)
lengthwise may be permitted.

Chips or fractures on the interior of
the pipe shall not exceed 2 inches
(50 mm) in length, one inch (25 mm)
in width, and a depth of one fourth
of the thickness of the barrel.

Lumps, blisters, pits, or flakes on
the interior surface.

Pipe of nominal sizes from 3 to

18 inches shall have no blister with
a dimension exceeding 3 inches

(76 mm), and no blister or pimple
shall project more than 1/8 inch

(3 mm) above the surface of the pipe.

Pipe of nominal sizes over 18 inches
shall have no blister exceeding

2 in./ft. (166 mm/m) of internal
diameter, and no blister or pimple
shall project above the surface of the
pipe more than 1/8 in./ft. (10 mm/m)
of internal diameter.

Pipe shall have no broken blisters.

When the spigot or socket of the pipe
varies from a true circle more than
three percent of its nominal diameter.

When a pipe or fitting, designated to
be straight, exhibits a deviation from
a straight line of more than 1/16 inch
per linear foot. The deviation shall
be measured from a straight-edge on
the concave side of the pipe.

Any piece broken from the socket or
spigot end of the pipe or fitting.
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g)

h)

6. When the dimensions exceed the
permissible variations shown in
the table.

7. Tramp clay, grog, or other foreign
matter that has fused permanently to
the exterior or interior surface of
the pipe or fitting. '

Caps and Branches. Caps shall be furnished
with all branch pipes and stubs that are to
be left unconnected. Caps shall be
polyethylene, polypropylene, polyurethane,
A.B.S., PVC, ozone resistant synthetic
rubber, clay discs or of other material
approved by the Engineer.

Branches shall be furnished with the spurs
of the sizes specified, securely and
completely fastened by the manufacturer to
the barrel of the pipe. This shall be
accomplished by fusion during vitrification
in the case of glazed vitrified clay pipe
of any size. 1In the case of unglazed
vitrified clay pipe, fusion during vitrifi-
cation or fastening material such as epoxy
resin or other approved material of
strength equal to the strength of the
material of the pipe may be used.
Y-branches shall have their axes
approximately 45 degrees (unless otherwise
specified on the plan) from the longitu-
dinal axis of the pipe measured from the
socket end. All branches shall terminate
in sockets and the barrel of the branch
shall be of sufficient length to permit
making a proper joint when the connecting
pipe is inserted in the branch socket.

Hydrostatic Pressure and Loading Test.

1. General. At the discretion of the
Engineer, before being used in any
work under these specifications, pipe
shall be subjected to and shall meet
the requirements of the hydrostatic
pressure test and the loading test.
These tests shall be made by an ap-
proved testing laboratory. All tests
shall be conducted in conformance to
the requirements of ASTM C 301.
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Hydrostatic Test. The hydrostatic
pressure test shall be applied to all
pipes selected for testing in each
size and class of pipe. The ends of
the pipe shall be sealed by wood,
metal, or rubber bulkheads in such a
manner that there shall be no leakage
in these areas at test pressures.
Wwhen subjected to an internal hydro-
static pressure of 10 pounds per
square inch for the times shown in
the following table, the accumulated
moisture on the exterior surface of
the pipe shall not run down the sides
in such guantity that it will exceed
10 milliliters. Each 10 square inches
of moisture appearing on the exterior
surface shall be considered to be

one milliliter of runoff.

Thickness of Barrel Testing Time
(Inches) (Minutes)
Up to and including 1 7
over 1, and including 1-1/2 9
over 1-1/2, including 2 12
Oover 2, and including 2-1/2 15
Over 2-1/2, and including 3 18
Over 3 21

Loading Tests. The loading test shall
be a Three-Edge Bearing test, which
shall conform to and meet the require-
ments under ASTM C 301 and shall be
applied to all the specimens selected
for testing.

Pipe shall withstand the following

loads, each for its respective size
and class and for the type of test

imposed. :
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EXTRA STRENGTH PIPE - MINIMUM TEST LOADS

(Pounds per Linear Foot)

Size 3-Edge Bearing

Inches Test Strength
S 2000
< R 2200
1 0 R 2400
1 I R 2600
1 J R R 2900
- S 3300
2 R L 3850
Y S 4400
b2y B R 4700
30 teeeeccaccaanaaacenans 5000
3 T 5500
K 1 S R 6000
39 tiiiicicccaeeaae e 6600
- B 7000

~B. Vitrified Clay Sewer Pipe Joints. Mechanical
compression joints of the types listed in the following para-
graphs shall be used. Poured or formed joints utilizing
cement, sulfur compounds, bituminous materials, or other
materials forming a rigid joint are not permitted except when
approved by the Engineer. The use of Atlas JC-60 Sewer Joint
Compound or equal is acceptable for joining the 6"x4" extra
heavy cast iron reducer to a 6-inch vitrified clay sewer pipe
to receive a 4-inch house sewer.

1) Type "A" joints (Polyvinyl Chloride). Type "a"
joints shall contain two sealing components,
one bonded to the outside of the spigot and the
other bonded to the inside of the bell.

Sealing components shall be plasticized
polyvinyl chloride compound, shall be bonded to
pipes and fittings at the pipe factory, and
shall be cured to a uniform hardness and
compressibility. The sealing components shall
be shaped, sized, bonded, and cured in such a
manner as to form a tight, dense, and homo-
geneous compression coupling when the joint is
assembled. Any imperfection in the sealing
components shall be cause for rejection.

Type "A" joints shall conform in all respects
to ASTM C 425, Type 1.
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2) Type "B" joints (Polyurethane). Type "B"
joints shall contain two sealing components,
one bonded to the outside of the spigot and
the other bonded to the inside of the bell.
Sealing components shall be polyurethane
elastomer, shall be bonded to pipes and
fittings at the pipe factory and shall be cured
to a uniform hardness and compressibility.

The sealing components shall be shaped, sized,
bonded, and cured in such a manner as to form a
tight, dense, and homogeneous compression
coupling when the joint is assembled. Any
imperfection in the sealing components shall be
cause for rejection.

Type "B" joints shall conform in all respects
to ASTM C 425, Type I.

3) Compression couplings for plain-end pipe.
Couplings for plain-end pipes shall consist of
a rubber sleeve coupling with stainless steel
shear ring attached to the ends of plain-end
pipe and clamped with stainless steel com-
pression bands. Stainless steel shear rings
shall be AISI 304 or 316. Compression
couplings for plain-end pipe shall comply in
every respect with the requirements in ASTM
C 425.

18.3 CONSTRUCTION DETAILS

A. Rock Cradle for Pipes. Unless otherwise
specified in the special provisions, a rock cradle shall be
provided. The rock cradle thickness shall be as shown on the
standard details unless otherwise shown on the construction
plans. Material shall be composed of crushed rock as specified
in Section 15 of these specifications. Crushed rock gradation
shall be No. 67.

B. Installation of Sewer Pipe.

1) Pipe shall be laid to the line and grade shown

‘ on the plans and shall commence at the lowest
point, with the spigots facing in the direction
of flow.

2) Pipe shall be fitted together and matched éo

that when laid, it will form a sewer with a
smooth and uniform invert.
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3)

4)

5)

C.

Before work is left for the night, exposed ends
of sewers shall be closed with approved
temporary covers to prevent earth and debris
from entering the pipe.

Pipes which become submerged in water during
the night shall be carefully checked each
morning and pipes found "floated" from their
proper position shall be re-laid by the
Contractor at his own expense.

Prior to final inspection, all lines shall be
visually inspected and all mud and/or any other
material within the line shall be removed.

Compression Joint. The lubricant or adhesive

furnished by the pipe manufacturer shall be wiped or brushed
on the contact surfaces of the joint. The spigot shall be
pushed into the bell until the joint snaps into position.

‘D.

1)

2)

Testing Gravity Sewers for Leakage.

General. All sewers and sewer manholes shall
be tested for leakage. All leakage tests shall
be completed and approved prior to placing of
permanent resurfacing. Where the difference
in elevation between inverts of adjacent
structures (manholes) exceeds 10 feet, no
exfiltration leakage test will be required.

Exfiltration Test.

a) The maximum amount of leakage in any
whole, continuous portion of sewer under
test shall not exceed the rate of
200 gallons per day per inch of diameter
of pipe per mile of pipe.

b) Each section of sewer shall be tested
between successive manholes by closing the
lower end of the sewer to be tested and
the inlet sewer of the upper manhole with
stoppers. The pipe and manhole shall be
filled with water to a point at least
4 feet above the invert of the sewer at
the center of the manhole; or in any case,
not less than 1 foot above the high end
of the highest house connection on the
line being tested.
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3)

4)

c) Should the Contractor desire to delay the
building of the manhole, he may, at his
option, use a barrel in the bank to provide
the necessary pressure required for testing.

d) Water present in the trench shall be kept
below the level of the subgrade of the
sewer during the test and during any
patching or repairs necessitated by the
test.

If excessive ground water is encountered in the
construction of a section of the sewer, the
exfiltration test for leakage shall not be used.
The end of the sewer at the upper structure
shall be closed sufficiently to prevent the
entrance of water and pumping of ground water
shall be discontinued for at least 3 days, after
which the section shall be tested for infiltra-
tion. The maximum amount of infiltration shall
not exceed 200 gallons per day per inch of
inside diameter per mile of pipe. Infiltration
in excess of this amount shall be reduced to a
guantity within the specified amount before the
sewer will be accepted. In any case, the
Contractor shall stop any individual leaks

that may be observed.

Low Pressure Air Test.

a) Clean pipe to be tested by propelling snug
fitting inflated rubber ball through the
pipe with water.

b) Plug all pipe outlets with suitable test
plugs. Brace each plug securely.

c) If the pipe to be tested is submerged in
ground water, insert a pipe probe by boring
or jetting, into the backfill material
adjacent to the center of the pipe, and
determine the pressure in the probe when
air passes slowly through it. This is the
back pressure due to ground water sub-
mergence over the end of the probe. All
gauge pressures in the test should be
increased by this amount.
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5)

d)

e)

f)

q)

Add air slowly to the portion of the pipe
installation under test until the internal
air pressure is raised to 4.0 psig.

After an internal pressure of 4.0 psig is
obtained, allow at least two minutes for
air temperature to stabilize, adding only
the amount of air required to maintain
pressure.

When pressure decreases to 3.5 psig, start
stopwatch. Determine the time in seconds
that is required for the internal air
pressure to reach 2.5 psig. Minimum
permissible pressure holding times for runs
of single pipe diameter and for systems of
4", 6" or 8" laterals in combination with
trunk lines are indicated in the following
tables in seconds.

Safety. The air test may be dangerous if,
because of ignorance or carelessness, a
line is improperly prepared. It is
extremely important that the various plugs
be installed and braced in such a way as
to prevent blowouts. Inasmuch as a force
of 250 lbs. is exerted on an 8" plug by an
internal pipe pressure of 5 psi, it should
be realized that sudden expulsion of a
poorly installed plug or of a plug that 1is
partially deflated before the pipe
pressure is released can be dangerous.

As a safety precaution, pressurizing
equipment should include a regulator set at
perhaps 10 psi to avoid over-pressurizing
and damaging an otherwise acceptable line.
No one shall be allowed in the manholes
during testing.

If the leakage, as shown by the test, exceeds
the allowable amount, the Contractor shall make
the necessary corrections at his expense to
reduce the exfiltration to within permissible

limits. The Contractor shall repair all

visible leaks, regardless of the limits of the

leakage tests.
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6) No backfilling shall be done between any
adjacent manholes and no concrete cradle or
jackets shall be placed until the pipe between
such adjacent manholes shall have passed the
leakage test, unless approved by the Engineer
in writing.

7) The Contractor shall, at his expense, furnish
all water, materials and labor for making the
required test. All tests shall be made in the
presence of the Engineer.

8) Payment for testing of gravity sewers for
leakage shall be incidental to all the bid
items in the bid proposal.

E. Wyes and Bends. Wyes and bends shall be
installed where shown on the plans or as ordered by the
Engineer.

F. House Laterals. House laterals shall end with
a 6"x4" reducer, made of rubber ("Band-Seal" type or equal),
and a vitrified clay cap. A 2"x2" redwood stake or 1-1/2"
diameter PVC pipe shall be set at the end of the house
connection reducer as shown on the Standard Details.

G. Chimneys. Chimneys shall be constructed where
called for on the drawings or as ordered by the Engineer.
See the Standard Details for the chimney details.

18.4 MEASUREMENT

A. Sewer Mains. The lengths of sewers measured
for payment shall be the actual number of linear feet of pipe
of the several sizes, installed in place, as determined by
horizontal measurement. Where the grades exceed 10 percent,
the actual length of pipe installed will be measured. However,
at drop manholes, measurement for sewer mains shall be made to
the outside face of the drop as shown in the Standard Details.

B. Sewer Laterals. Laterals shall be measured
for payment in linear feet from the end of the reducer to the
center line of the main less one-half the specified trench
width for sewer main at that point.

C. Fittings. Wyes, bends and reducers with caps
measured for payment shall be the actual number installed as
ordered and accepted.
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D. Markers. Redwood or 1-1/2" diameter PVC pipe
markers measured for payment shall be the actual number
installed as ordered and accepted.

E. Chimneys. Chimneys shall be measured for
payment in linear feet from the crown of sewer to the top of
the uppermost chimney wye or to the top of the double wye.

18.5 PAYMENT

, A. Mains and Laterals. Payment for vitrified clay
sewer pipe as measured above shall be made at the respective
unit prices bid per linear foot of the various sizes and shall
be full compensation for all sewer pipe in place complete.

B. Fittings. Unless specified otherwise in the
special provisions and/or proposal, payment for wyes, bends,
and reducers with caps, as measured above shall be made at
the respective unit price bid, which price shall be for the
furnishing and delivering only. The installation and all
other necessary labor, material and equipment shall be
included in the price for pipe laying.

C. Markers. Unless specified otherwise in the
special provisions and/or proposal, payment for redwood
markers as measured shall be made at the unit price bid and
shall be full compensation for each marker in place complete.

D. Chimneys. Payment for chimneys as measured

above shall be made at the unit price bid per linear foot and
shall be full compensation for the work in place complete.
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SECTION 19 - REINFORCED CONCRETE SEWER PIPE AND APPURTENANCES

19.1 DESCRIPTION

This work shall consist of furnishing and laying
reinforced concrete sewer pipe and appurtenances in accordance
with these specifications, the special provisions, and as
directed by the Engineer, to the lines and grades shown on
the plans.

19.2 MATERIALS
A. Reinforced Concrete Sewer Pipe
1) General.

a) Pipe shall conform to the current require-
ments of ASTM Designation C76, except as
modified and supplemented below. Design
requirements and D-loads shall be as shown
on the construction plans.

b) Pipes shall be furnished in nominal
lengths of 8 feet or 12 feet except where
other lengths are required by the Engineer
to meet special conditions. All pipes
‘entering or leaving manholes or structures
shall have a maximum length of 24 inches.

c) Concrete shall be Class "AA-S" as
specified under Section 39, "Portland
Cement Concrete."™ Maximum size of coarse
aggregate shall not be more than one-half
of the wall thickness nor more than one-
half the theoretical clear distance

- between adjacent coils of circular steel
reinforcement.

d) Minimum concrete cover over circular or
elliptical reinforcement shall be nominal
i".

e) Forms for molding the walls of the pipe
shall be circular throughout their full
length and sufficiently rigid to prevent
distortion during subsequent operations.
Forms may be of seamless or jointed
construction designed so that they may be
removed without damage to the surface of
the pipe. Abutting edges shall be
sufficiently tight to prevent leakage.
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f)

g)

Pipe ends shall be formed by rigid rings
which mold the pipe within the tolerances
required. Forms may be wetted, oiled or
waxed to prevent bonding of the concrete
to the form and to assist in the formation
of smooth surfaces.

Pipes may be either cast vertically or
centrifugally.

1) Vertically cast pipes shall be cast in
vertical steel or metallic forms so
constructed that the inner and outer
forms will be held in a circular and
concentric position. The concrete
shall be compacted with the aid of
high frequency external vibrations and
shall be continuously vibrated during
placing of each batch. The concrete
shall be placed in such a manner that
the consolidated mixture is dense and
interior surface even, smooth and hard.

2) Centrifugally cast pipe shall be spun
in a mold and during the spinning
operation, compaction and distribution
of concrete shall be facilitated by
the application of high frequency
vibration at several points along the
mold. The pipe shall be centrifugally
cast in one operation without cement
mortar lining.

Concrete shall be placed in the mold
in a continuous and uniform rate. The
pipe form shall be revolved at speeds
that will insure thorough compaction
of the concrete. A thin layer of
mortar shall be brought up to form an
even, smooth, hard finish on the
interior surface of the pipe.

Pipe shall be cured by steam, water or a
combination of steam and water unless
otherwise specifically permitted. The
curing shall be continued for a sufficient
length of time until the specified 28-day
strength of the concrete is obtained.
Adequate space and facilities shall be
provided for proper curing.
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h)

For the centrifugal pipe, after
spinning, the mold containing the pipe
shall be suitably enclosed and subject
to the action of saturated steam.
Forms shall not be removed until the
pipe has been steam cured for at least
6 hours or water cured for 32 hours.
Thereafter, the curing shall be
continued in any manner until a
companionate test cylinder reaches

the design strength.

For the vertically cast pipes, within
three (3) hours after the forms have
been filled with concrete, stream
shall be applied to the space within
the inner form. The forms shall not
be removed until the pipe has been
steam cured for at least six (6) hours.
After removal of the forms, the pipe
shall be suitably enclosed and again
subjected to the action of saturated
steam. The steam curing shall be
continued until thirty-six (36) hours
after completion of the casting, at
which time the pipe may be tipped and
stored in a horizontal position.

After completion of the thirty-six (36)
hour steam cure, the curing shall be
continued in any manner until a
companionate test cylinder reaches the
design strength.

Longitudinal Steel. Each pipe shall have
a minimum of six longitudinal bars. The
required area of the longitudinal bars
shall be computed as follows:

1.

Each pipe shall have a minimum longi-
tudinal steel reinforcement equivalent
in area to 1/2-inch round bars spaced
at 30 inches center to center
measured along the circumference of

the pipe; or

Nominal length pipe of 8 feet shall
have a minimum of six 1/4-inch round
bars or their equivalent steel area; or
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3. Nominal length pipe of 12 feet shall
have a minimum of six 3/8-inch round
bars or their equivalent steel area.

The more stringent steel area require-
ment of the preceding shall govern.
Longitudinal reinforcement shall be
spaced approximately uniformly around
the circumference.

i) The pipe bell and the spigot shall each
contain circumferential and longitudinal
reinforcement equal to that within the
pipe barrel.

B. Joints

Joints shall be reinforced concrete bell and spigot
design using round rubber gaskets for sealing. The concrete
bell shall be enlarged and the spigot be of nominal wall
thickness. Flush bell and spigot joints shall not be permitted
for pipe sizes smaller than 60 inches in diameter.

The joint shall be so designed and fabricated that
when the pipe is laid, it is self-centering and the gaskets do
not support the weight of the pipe. When the joint is
completed, the gaskets shall be enclosed on all four sides,
and shall keep the joint tight under all normal conditions of
service, including expansion, contraction and normal earth
‘settlement.

The spigot surfaces of the pipe and the reinforced
concrete bell shall be accurately formed to provide closely
. fitting joints. The tolerance between the theoretical
diameters and actual diameters of the contact surfaces shall
be such that the clearance shall not exceed 1/16 inch at any
point. The inside surface of the reinforced concrete bell
shall be ground if necessary.

The rubber gaskets shall be fully contained. The
joints shall be designed and accurately located and formed on
each pipe section so that when the joint is completed, the
gasket is restrained on four sides and effects a water-tight
seal.

The joint shall be sealed with a continuous ring
gasket made of a special composition neoprene rubber of such
size and cross section as to completely fill the recess
provided for it. '
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The rubber compound shall contain not less than
50 percent by volume of neoprene and shall contain no Factice,
reclaimed rubber or any deleterious substances. All rubber
gaskets shall be extruded or molded and cured in such a manner
that any cross section will be dense, homogeneous, and free
from porosity, blisters, pitting, and other imperfections.
The gaskets shall be extruded or molded with smooth surfaces
to the specified diameter within a tolerance of plus or minus
1/64 of an inch. :

' The rubber compound shall meet the following
physical requirements when tested in accordance with the
applicable sections of Federal Test Standard No. 601 and
appropriate ASTM Methods of Test as indicated.

1) Tensile strength, psi, min ............ 2100
2) Elongation at rupture, percentage,

111 o 425
3) Shore Durometer, Type A

(ASTM D 2240) ..ciiiienenencncanann 40 to 55
4) Compression Set, percentage of

original deflection, max. Method B
(constant deflection; 22 hours at

158°F) (ASTM D 395) ...t iiiinnnnnnaannn 32
5) Accelerated aging in air (70 hours at

212°F) Tensile strength, percentage

or original strength, min ............. 85

Hardness change, percentage, max ...... +15

6) Water absorption, percent volume
change, MaX ....eeceennneeenncenanacana 10

7) Ozone 6 ppm, 25 percent elongation
2 hours at 100°F max ....ccece.. No Cracking

The Contractor shall submit a certified copy of the
laboratory test results for the gasket showing that the above
requirements are complied with.

All rubber shall be stored in a cool, well ventilated
place and shall not be exposed to the direct rays of the sun.

I1f required by the Engineer, the Contractor shall

submit test results showing the physical properties of the
materials used in the manufacture of the gaskets.
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' C. Precast Pipe Fittings and Non-Standard Lengths
of Pipe.

1) Fittings shall be fabricated from specially
cast concrete pipe sections. A minimum of
twelve 5/8" longitudinal bars, or their
equivalent, shall be provided in pipes cast ,
for fittings. Longitudinal steel shall be lap
welded to a minimum of 4 inches when spliced.

2) Bends shall be miter bends. The maximum angle
of bevel shall be 22-1/2°. Unless otherwise
shown on the drawings, the radius as measured
to the centerline of the bend shall be four
times the diameter of the pipe.

3) Fittings shall conform to all applicable
’ portions of the pipe specifications.

4) Non-standard lengths of pipe fabricated by
splicing two or more pieces of concrete pipe
shall conform to all of the requirements for
precast pipe fittings.

5) Non-standard lengths of pipe consisting of a
single piece of pipe shall conform to the
requirements of reinforced concrete pipe.

6) All stub outs shall be cast or saw cut from
standard length of pipe.

19.3 DETAILS
A. Pipelaying

It shall be the Contractor's responsibility to
maintain a stable trench bottom at all times during excavation,
dewatering and pipelaying.

Pipelaying in the prepared trench shall commence
from the lowest point with the spigot end of the pipe pointing
in the direction of flow.

Pipe shall be laid to the line and grade shown on
the drawings and shall form a continuous sewer with a smooth
uniform invert. The use of concrete blocks and wood wedges
to adjust the pipe to proper line and grade is prohibited.
Pipe shall be uniformly supported for its entire length.
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B. Jointing

The inside surface of the concrete bell and the
concrete spigot end including the groove shall be thoroughly
cleaned before the joint is made. The rubber gasket shall be
lubricated before it is uniformly stretched and placed in the
annular groove in the spigot. The inside bell surface shall
be lubricated to a distance of 2 inches from the end of the
pipe. The lubricant shall be a soft vegetable soap compound.

Before assembling the joint, metal or wooden spacers
shall be placed against the shoulder of the bell to provide
the proper space between abutting ends of the pipe.

The spigot shall be telescoped into the bell and
brought home. No mortaring of joints, inside or outside,
shall be permitted.

After the joint is assembled, a thin metal feeler
gauge shall be inserted between the bell and the spigot and
the position of the rubber gasket checked around the complete
circumference of the pipe. If the gasket is not in the proper
position, the pipe shall be withdrawn, the gasket checked to
see that it is not cut or damaged, the pipe relaid, and the
gasket position checked again.

Joint openings shall be within the tolerance
recommended by the manufacturer and shall be consistent with
the design of the pipe but shall not exceed 1/2 inch. Any
pipe laid with joint opening exceeding this requirement shall
be withdrawn, defects corrected and the pipe relaid.

C. Leakage Tests

All leakage tests shall be conducted as specified
in sub-section D. Testing Gravity Sewers for Leakage, under
section 18.3 CONSTRUCTION DETAILS of Section 18 - Vitrified
Clay Sewer Pipe and Appurtenances.

D. Shop drawings

The Contractor shall submit shop drawings showing
the details of the pipe and fittings, dimensions, cross
sections, quantity and placement of reinforcing, joint
details, and any other pertinent information. The Contractor

shall also submit pipeline layout drawings.
E. Manufacturing

The Contractor shall inform the Engineer in writing,
prior to manufacturing the pipe or fittings, of the manufacturing
schedule to coordinate inspection.
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SECTION 20 - CAST IRON AND DUCTILE IRON SEWER PIPE AND
APPURTENANCES

20.1 DESCRIPTION.

This work shall consist of furnishing and installing
cast iron and ductile iron sewer pipe and appurtenances in
accordance with these specifications to the lines and grades
shown on the plans or furnished by the Engineer.

20.2 MATERIALS

A. Cast Iron and Ductile Iron Pipe. Cast iron
and ductile iron pipe shall be made with bell and spigot or
flanged ends. Bell and spigot pipe shall have the type of
joint as specified, being caulked joint, slip or push on
joint, or mechanical joint. Pipe shall be furnished in
lengths not less than 16 feet nor more than 20 feet unless
otherwise specified or approved by the Engineer.

Cast iron and ductile iron pipe shall be cast
centrifugally in metal or sand-lined molds in compliance
with Federal Specification WW-P421, and American National
Standards Institute (ANSI) Specifications A 21.6, A 21.8 or
A 21.51.

) B. Cast Iron and Ductile Iron Fittings and
Special Castings. Cast iron and ductile iron fittings shall
comply with ANSI Specification A 21.10.

C. Joints.

1) Caulked Joints. Lead shall conform to Federal
Specification QQ-L-156, Type I, Pig Lead, and
shall be furnished in linked ingots or notched
bar ingots consisting of three to six pounds
each, linked together by small segments which
can be easily severed, or in pigs weighing
approximately 100 pounds each. All such
ingots shall have the manufacturer's or trade
name stamped thereon.

Asbestos rope shall be 3/4 inch in diameter,
twisted pure-felted asbestos rope, Style 4200
manufactured by John's Manville, containing

not less than 98 percent asbestos as determined
and computed by ASTM D 299, and shall not
contain any organic material other than one
single cotton thread per strand and lubricant.
No tarred oakum or jute shall be used in
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yarning and caulking bell and spigot pipe and
fitting joints.

2) Mechanical Joints shall be in accordance with
all applicable provisions of ANSI A 21.11.

3) Slip or Push-On Joint shall be in accordance
with all applicable provisions of ANSI
A 21.11. The plain end of the pipe shall
have a slight taper to ease its sliding-fit
with the gasket when the joint is made up.

4) Flanged Joint. Flanges shall be faced and
drilled in accordance with all provisions of
ANSI B 16.1 Class 125.

Gaskets shall be "full face"™ 1/16 inch thick
cloth-inserted rubber packing, Garlock No. 19,
Crane No. 997, or approved equal.

21l bolts and nuts shall be electro-plated
(zinc or cadmium) or pickled and hot dip
galvanized.

Where bolts and nuts are in contact with
sewage or sludge, bolts and nuts shall be
stainless steel or CORTEN alloy, or approved
equal.

D. Interior Lining. All pipes, fittings and
special castings except sleeves and plugs, shall be cement-
mortar lined in accordance with ANSI A 21.4.

Pipes and fittings used for gravity sewers need
not be cement-mortar lined.

E. Exterior Coating. If required by the special
provisions, all pipes, fittings and special casting shall be
coated on the exterior surfaces with a coal-tar base paint
which will dry to a hard, tough, durable film which will
effectively resist abrasion and peeling due to handling,
transportation and installation of the pipe, and which will
not crack or check due to loss or evaporation of its ingre-
dients. The paint shall be processed with a permanently
elastic and non-volatile flux, with no tendency to further
shrinkage from loss or evaporation of such flux after the
paint film has become thoroughly dry and hard.
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surfaces shall be clean and dry, free from gll
grease, oil, sand and other foreign materials when painted.

20.3 DETAILS

A. Installation of Pipes and Appurtenances. The
Contractor shall thoroughly inspect and test all pipes and
appurtenances prior to installation and shall assume full
responsibility for the soundness of the pipes and appurtenances
installed.

Anyvpipe or appurtenance which has been installed
and proven defective shall be removed and replaced by the
Contractor at no additional cost to the County.

After the trench bottom has been prepared, each
pipe shall be laid so that the barrel of the pipe shall have
a bearing along its entire laying length with the bell end
properly set to grade and alignment. Laying of pipe shall
commence at the lowest point, the spigots facing in the
direction of flow. The spigot end of the pipe shall then be
properly centered and firmly embedded against the bell end
of the pipe previously laid with uniform clearance around
the spigot. The pipe then shall be firmly held in place by
proper blocking on each side of the pipe.

In order to insure proper embedding of the spigot
end of the pipe against the bell, the Contractor shall,
after the installation of not more than twelve pieces of
pipe, "jack" the pipe "home". Whenever valves are installed,
the valves and pipes shall be "jacked home".

All "jacking" of pipe shall be completed prior to
yarning of the joints.

No pipe "springing" or "buckling" into place
between installed pipe or special casting will be allowed.

All pipes and appurtenances thereto shall be
thoroughly cleaned and scraped of all foreign matter and
protuberances and shall be kept cleaned until the yarning
and leading of the joint have been completed.

Whenever it is necessary to cut a pipe, the cut
edges shall be trimmed even, free from all projections.

Whenever it is necessary to install sleeves in the

respective pipelines, the space between the end of the
adjoining pipes shall be contacted by welding in place with
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metal of the same material as the pipe not }ess than four
filler pieces, four inches wide, length variable, equally
spaced around the circumference of the pipe.

All pipes, 16 inches and larger, shall be "machine
cut".

No "cold cutting”, use of cold chisel and hgmmer,
shall be permitted for cutting 16 inches and larger pipe.

All other sizes of pipe may be cut by the "cold-
cutting" method.

! 1) Lead Joint. After the pipes or appurtenances
thereto have been properly centered and
brought to proper grade, aligned and thoroughly
embedded against each other, each joint or
opening shall be thoroughly cleaned and
tightly caulked in such a manner as to leave
2 inches for 1lead.

Molten lead shall be run in sufficient gquantity
to fill each joint at one pouring and to
provide for a completely filled joint after
final caulking.

After the lead has cooled, each lead joint
shall be carefully caulked by experienced
men. The caulking shall be done in such a
manner that the joints will be tight when the
lead is driven up flush with the face of the
bell, and at the same time the bell shall not
be overstressed.

Lead gates shall be caulked in the same
manner at the pipe joint and shall not be
"cut-off".

2) Mechanical Joint. In making the joint, the
bell and the spigot end of the pipe as well
as the rubber gasket shall be thoroughly
cleaned before assembly. The gland, followed
by the gasket is placed over the spigot end
of the pipe which is inserted into the bell.
The small side of the gasket and the lip side
of the gland shall face the bell. The gasket
is then pushed into position so that it is
evenly seated in the bell and the gland is
moved against the face of the gasket.
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3)

Bolts are inserted with threaded ends on the
gland side. Nuts are screwed on by hand and
made hand-tight in pairs (180 degrees apart).
Bolts are then alternately tightened (180 degrees
apart) to the desired tension with an ordinary
ratchet wrench, beginning at the bottom, then

the top and so on. The normal ranges of

bolt torques to be applied to standard cast

iron bolts in the joint are shown in ANSI
Specification A 21.11.

When the joint is properly assembled, the
distance between the face of the bell and the
face of the gland shall be uniform all around
the pipe.

Before assembly, threaded ends of the bolts
shall be dipped in fuel oil for lubrication.

After completion of the joint, bolts shall be
given one coat of Inertol Standard or a high-
grade asphaltum.

Slip or Push-On Joint. The gasket seat in
the socket on the pipe and gasket should be
wiped with a cloth. The gasket should be
placed in the socket with the large round end
entering first. It can then be sprung into

- the gasket seat so that the groove fits over

the head in the seat.

A thin film of non-toxic lubricant, supplied
by the manufacturer, should then be applied
to the inside surface of the gasket that will
come in contact with the pipe. In some
cases, it might be desirable to apply a thin
film of lubricant to the outside of the plain
end of the pipe for about one inch back from
the end.

The joint is made by exerting sufficient
force on the entering pipe so that its plain
end is moved past the gasket until it makes
contact with the base of the socket. .

When pipes are cut in the field, the outside
of the cut end should be tapered back about
1/8 inch at an angle of about 30 degrees with
the center line of the pipe with a coarse
file or portable grinder.
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4)

B.

1)

Flanged Ends. All flanged pipes, fittings
and valves shall be installed to the lines
and grade shown on the drawings.

Face of flanges shall be true and free of
projections and shall be cleaned of all rust
and foreign matters.

Gaskets shall be "full face" carefully cut to
fit flanges and bolt holes.

Flanges shall be brought up to true alignment
and fit with uniform tension on all bolts.

All bolt threads shall be coated with graphite
compound.

Leakage Tests.

Force Mains. Pipes and appurtenances shall
be subjected to a pressure test in the presence
of the Engineer.

A separate test shall be made on each section
of the pipeline with its appurtenances whenever
any section of the work is installed in such
manner as to permit its segregation as a

unit. If valves are available at each end of
the section, the test shall be made between
valves. If valves are not available, the
Contractor shall install the additional plug
or cap, properly braced to withstand the
required test pressure. When a section of

the work is ready for testing, suitable test
holes shall be tapped into the main one foot
on each side of the gate valves, or as directed
by the Engineer and connected by suitable
piping to the test pump. Between the tap and
pump, a stopcock shall be installed; and
between the stopcock and tap, a pressure

~gauge, furnished by the Engineer, shall be

installed.

The section of pipe to be tested shall be
completely filled with water and care shall

be taken to insure that no air pockets exist.

The stopcock shall be opened, and the hydrostatic
pressure raised to the required pressure.
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All pipe and appurtenances shall be tested
from 125 to 250 pounds per square inch test
pressure as ordered by the Engineer.

The stopcock shall then be shut, and the
gauge observed for 30 minutes. During this
period, the pressure shall not drop more than
ten pounds.

The Engineer may require tests to cover any
section or a combination of sections and may
require additional tests made at any time.

The Contractor shall furnish and install all
equipment and material necessary for tests
and shall, after all visible leaks have been
stopped and the test completed, install brass
plugs or corporation cocks in the holes made
for testing purposes.

2) Gravity Line. Gravity sewer lines shall be
tested as specified in Section 18, "Vitrified
Clay Sewer Pipe and Appurtenances”.

20.4 PAYMENT

Payment for the furnishing and installation of pipes
and appurtenances shall include full compensation for all
materials, labor and equipment for handling, hauling, placing,
unloading, cutting, jointing, testing, painting, lead,
glands, bolts, nuts and all other incidental material and
work required to install in place complete. Unless otherwise
mentioned, payment shall be as follows:

A. Pipes. Payment for the furnishing and installatiomn
of the various sizes of pipes including all necessary joint
accessories shall be made at the unit price bid per linear
foot based on the actual linear feet of pipes installed and
tested in the trenches or as approved by the Engineer.

B. Fittings. Payment for cast iron fittings
shall be made on either the actual number or the total
weight of the various sizes and types of fittings furnished
and installed based on the unit price bid, unless otherwise
specified. The total weights of the various types and sizes
of fittings shall be the sum of the weights of fittings
furnished and installed based on the unit weight listed in
the "Handbook of Cast Iron Pipes", edited by the Cast Iron
Pipe Research Association.
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Payment for all necessary joint accessories shall
not be made directly but shall be included in the bid items.

C. Leakage Test. Payment for pipe leakage test

shall not be made directly but shall be included in the unit
price bid for the various sizes of pipes.
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SECTION 21 - PVC SEWER PIPE AND APPURTENANCES

21.1 DESCRIPTION

This work shall consist of furnishing and laying PVC
(poly-vinyl chloride) sewer pipe and appurtenances in
accordance with these specifications to the lines and grades
shown on the plans or as ordered by the Engineer.

21.2 MATERIALS

A. General. PVC gravity sewer pipe and fittings
shall conform to the requirements of ASTM D 3034. Minimum
wall thicknesses shall be as determined by Standard Dimension
Ratio (SDR) 35. |

B. Cell Classification. Pipe shall be made of
PVC plastic having a cell classification of 12454-B, 13364-3,
or 13364-B as defined in ASTM D 1784. The fittings shall be
made of PVC plastic having a cell classification of 12454-B,
12454-C, or 13343-C. PVC compounds of other cell classifications
shall be pre-qualified by the manufacturer.

C. Selection of Test Pipe. When testing is
required by the Engineer, one test pipe shall be selected at
random by the Engineer from each 1200 linear feet or fraction
thereof of each size of pipe delivered to the job site but
no less than one test pipe per lot. A lot shall be defined
as pipe having the same identification marking. The length
of specimen for each selected pipe shall be a minimum of
8 feet.

D. Acceptance. The basis for acceptance shall
be the inspection of pipe, fittings and couplings, the tests
specified herein, and compliance with the specifications.

At the time of manufacture, each lot of pipe and fittings
shall be inspected for defects and tested for impact,
stiffness and flattening in accordance with ASTM D3034. The
Engineer may require certification by the manufacturer that
the test results comply with specification requirements.
When the pipe is delivered to the job site, the Engineer may
require the Contractor to provide additional testing to
insure the quality of the pipe at no expense to the County.
Pipe which is not installed within 120 days of the latest
factory test shall not be used without prior approval of the
Engineer.

E. Joints. Pipe joints shall be bell and spigot
type with an elastomeric gasket. The gasketed joints shall
be manufactured with a socket configuration which will
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preclude improper installation of the gasket and will.insure
the gasket remains in place during the joining operation.

All pipe shall have a home mark on the spigot end to indicate
proper penetration when the joint is made.

F. Shape. Pipe ends shall be square with the
longitudinal axis; and sockets shall be true, circular and
concentric with the barrel of the pipe.

The ends of the pipe shall be so formed that when
the pipes are laid together and the joints made, they shall
constitute a continuous and uniform line of pipe and shall
have a smooth and regular interior surface.

G. Length. The length of straight pipes shall
be not less than 20 feet, except that for special purposes,
shorter lengths may be furnished.

H. Imperfections. All pipes and fittings must
be free from injurious cracks, checks, blisters, broken
extremities, or other imperfections. The following imperfections
in a pipe or fitting will be considered injurious and cause
for rejection.

1) Any crack in the barrel or ball of the pipe,
extending through the entire thickness,
regardless of the length of such crack. Any
crack which extends through 1/5 or more of
the barrel or bell thickness and is over
3 inches long. Any crack which is more than
1/32 inch wide at its widest point.

2) Lumps, blisters, pits, or flakes on the
interior surface.

3) When the spigot or bell of the pipe varies
from a true circle more than three percent of
its nominal diameter.

4) When a pipe or fitting, designated to be
straight, exhibits a deviation from a straight
line of more than 1/16 inch per linear foot.
The deviation shall be measured from a '
straightedge on the concave side of the pipe.

5) Any piece broken from the socket or bell end
of the pipe or fitting.

6) When the dimensions exceed the permissible
variations shown in the table below.
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7) Foreign matter that has fused permanently.to
the exterior or interior surface of the pipe
or fitting.

I. Tdentification Marks. All pipe fittings and
couplings shall be clearly marked at an interval not to
exceed 5 feet as follows:

1) Nominal pipe diameter.

2) PVC cell classification.

3) Company, plant, shift, ASTM, SDR, and date
designations.
4) Service designation and legend.

The SDR designation is not required for fittings
and couplings.

J. Dimensions and Tolerances:
Table 1 - Piée Dimension (inches)
Approx.
Nominal Average Tolerance Minimum Wwt. /20"
Size ~0.D. On Average Wall Thickness Length (lbs.
6 6.275 +0.011 0.180 , 49.4
8 8.400 +0.012 0.240 88.5
10 10.500 +0.015 0.300 : 138.6
12 - 12.500 +0.018 0.360 198.1
K. Pipe Flattening. There shall be no evidence

of splitting, cracking or breaking when the pipe 1is tested
as follows:

Flatten specimen of pipe, equal in length to the
nominal outside but not less than six (6) inches long,
between parallel plates in a suitable press until the
distance between the plates is forty percent (40%) of the
outside diameter of the pipe. The rate of loading shall be
uniform and such that the compression is completed within
two to five minutes. Test shall be conducted at standard
laboratory atmosphere of 73.4° + 3.6°F and 50 + 5 percent
relative humidity. - N
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L. Impact Resistance. Pipe (6" long section) shall
be subjected to impact from a free falling tup (20 1b.
Tup A) in accordance with ASTM D 2444. No shattering or
splitting shall be evident when the following energy is
impacted: '

Nominal Ft. - Lb. of

Size . Enerqgy
6" 210
8" 210

io" 220

12" 220

Test shall be conducted at standard laboratory
atmosphere of 73.4% + 3.6%F and 50 + 5 percent relative
humidity.

M. Pipe Stiffness. Minimum pipe stiffness (F/AY)
at 5% deflection shall be 46 for all sizes when calculated
in accordance with ASTM D 2412. Test shall be conducted at
standard laboratory atmosphere of 73.4% + 3.6%F and 50 +
5 percent relative humidity. -

N. Joint Tightness. Two (2) section of pipe
shall be joined together in accordance with the manufacturer's
recommendations. Upon subjection to an internal hydrostatic
pressure of 25 psi for one (1) hour, the joint shall show no
evidence of leakage. Test shall be conducted at standard
laboratory atmosphere of 73.4% + 3.6%F and 50 + 5 percent
relative humidity. N -

0. Acetone Immersion Test. After two (2) hours
immersion in a sealed container of anhydrous (99.5% pure)
acetone, a one-inch (1") long sample ring shall show no
visible spalling or cracking when tested in accordance with
ASTM D 2152.

P. Chemical Resistance. The PVC compound for
cell classifications not specifically identified in item 4
above shall be prequalified by the pipe manufacturer by
meeting the chemical resistance tests which follow. Compound
samples and molded test specimens shall be prepared in
accordance with ASTM D 543.

Tensile and Izod impact exposure specimens shall
be immersed in the solutions specified in Table 2 for a
period of 112 days. Test specimens shall be conditioned to
constant weight at 110%F (43.3%C) before and after submersion.
The solutions shall be kept at a temperature of 77%F + S5kF
(25%C + 3%C). At 28-day intervals, selected specimens shall
be removed, washed, surface dried and tested.
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TABLE 2 - Test -Solutions

Chemical Solution Concentration (%)
Sulfuric acid 20%
Sodium hydroxide _ 5
Ammonium hydroxide 5%
Nitric acid ' 1*
Ferric chloride 1
Soap 0.1
Detergent (Linear alkyl

benzly sulfonate or LAS) 0.1
Bacteriological BOD not less than

700 ppm.

*Volumetric percentages of concentrated reagents of C.P. grade

Weight change specimens shall be 2 inches in diameter
and may be molded discs or discs cut from the pipe wall.
Svecimens shall be conditioned for seven days at 43° + 2°C,
cooled in a desiccator for three hours at 23° + 2°C, weiched,
and then immersed in the solutions. At 4-week intervals,
selected specimens shall be removed, washed, surface dried
and weighed. These same specimens shall be reconditioned
for seven days at 43° + 2°C, cooled in a desiccator for the
three hours at 23° + 2°C and again weighed.

o Initial and post exposure specimens shall meet the
following requirements when tested at 23° + 2°C:

ASTM Test " Cell Class Minimum Values
Property Method 12454 13343 13364
Tensile Strength D 638 7000 6000 6000
(Yield), psi V
Impact Strength, D 256 0.65 1.5 1.5
ft-1bs/in. Method A
Weight Change, % D 543 . 1.5 1.5 1.5

If any specimen fails to meet the requirements at
any time during the 112-day exposure period, the material
will be subject to rejection.

0. Certification. A copy of the manufacturer's
test report or a statement by the seller, accompanied by a
copy of the test results, that the material has been sampled,
tested and inspected in accordance with the specifications
shall be submitted to the Engineer. Each certification so
furnished shall be signed by an authorized agent of the
seller or manufacturer.
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21.3 CONSTRUCTION

A. Trench Excavation. Trenches for PVC sewer
pipe shall be excavated and prepared in accordance with the
requirements of Section 11, "Trench Excavation and Backfill",
and ASTM D 2321 except as modified herein.

1) Overexcavation. The maximum allowable trench
width shall be equal to the outside diameter
of the pipe plus 18 inches for pipe up to
12 inches (I.D.). If the trench excavation exceeds
the computed maximum allowable trench width
whether by excavation, cave-in, or by ground
movement, the Contractor shall provide at his
own expense additional bedding, another type

-of bedding, and/or a higher strength of pipe
designated by the Engineer. Where shoring is
required, the allowable width of the trench
shall be increased only by the thickness of
the sheathing. '

B. Trench Backfill. Trench shall be properly
backfilled and compacted as shown on the plans and as
specified under Section 11, "Trench Excavation and Backfill",
except as follows:

1) Pipe Bedding. Where unsuitable material is
encountered at the subgrade and additional
excavation is required, the void created by
the additional excavation shall be filled and
compacted with bedding material specified on
the plans or special provisions. Where
concrete is specified to bed the pipe, the
top of the concrete shall be considered as
the top of the bedding.

Bedding material shall consist of one of the
following:

1) Beach sand.

2) No. 8 or No. 67 aggregate conforming to the
gradation requirements of ASTM C33.

3) 3/8" filter aggregate.

a) Classes A and C bedding shall be in
accordance with the Standard Details unless
otherwise specified.

b) Class B bedding shall be 12-inches above
the top of the pipes and shall be in
accordance with the Standard Details
unless otherwise specified.
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4) Native free-draining granular material having
a minimum sand equivalent of 30 or having a
coefficient of permeability greater than
0.001 centimeter per second.

5) Other material approved by the Engineer.

Bedding material shall first be placed so that the
pipe is supported for the full length of the barrel with
full bearing on the bottom segment of the pipe equal to a
minimum of 0.4 times the outside diameter of the barrel. If
the pipe is to be laid in a rock excavation, the rock shall
be removed such that no ribs, rocks, or solid projections
will be within 6 inches of the sewer pipe horizontally; and
there shall be at least 4 inches of bedding below the pipe.

Compaction of the bedding from the bottom of the
pipe to 12 inches above the pipe barrel by jetting will be
permitted provided that the foundation material will not
soften or be otherwise damaged by the applied water.
Flooding or ponding methods of achieving the required
relative density will not be permitted. The size and length
of jet pipe, quantities and pressure of water, and jetting
locations shall be sufficient to compact the bedding to
87% minimum relative density. Compaction of the backfill
from 12 inches above the pipe barrel to the finish surface
shall conform to the requirements of Section 11.4

C. Installation of Sewer Pipe. Laying of pipe
shall commence at the lowest point, the bell end facing
upstream. Pipe shall be fitted together and matched so that
when laid in the work, it will form a sewer with a uniform
and smooth invert. The interior of the sewer pipe shall be
cleared of all dirt, joint compound, and superfluous or
foreign material as the work progresses. Exposed ends of
sewers shall be closed with approved temporary covers to
prevent earth and debris from entering the pipe before
leaving the work for the night. Should water, mud and/or
any other material enter any joint after the pipe has been
laid in the trench, the joints thus affected shall be opened
up either by removal of the pipes or by pulling the joints
apart, and the joint thoroughly cleaned and replaced. Pipes
which become submerged in water during the night shall be
carefully checked each morning, and pipes found "floated"
from their proper positions shall be relaid by the Contractor
at his own expense.

68



Compression joints shall be wiped clean and
thoroughly lubricated with lubricant provided by the manufacturer
and used as directed, before the spigot end of the pipe is
inserted into the bell end.

Because of the nature of plastic pipe and fittings,
the Contractor is cautioned to exercise care in handling,
loading, unloading, and storing to avoid damage. The pipe
and fittings shall be stored under cover before using and
shall be transported in a vehicle with a bed long enough to
allow the length of pipe to lay flat. Defective pipe will
not be accepted. All plastic pipes shall be covered with
minimum of 3" of approved backfill material within 24 hours
after being placed in the trench.

Center load pipe with sufficient backfill to
prevent arching and whipping under pressure. Joints shall
be left exposed for inspection by the Engineer during
pressure test.

The Contractor shall arrange with the pipe manufacturer
or his authorized representative for the service of a qualified
pipe instructor, who shall be on hand at the start of installation
to instruct in the proper assembly and installation of the

pipe.

D. Leakage Test for Sewers. All PVC sewers
shall be tested for leakage by either the air test method or
the water test method. Testing of sewers shall be considered
as incidental to the various sizes of pipes called for in
the proposal.

1) Air Test. When an air test is used in lieu
of exfiltration test to check for leakage in
the sewer pipe, the Engineer shall give
explicit instructions to be followed in
carrying out the test. The minimum time
requirements for air testing for the 0.5 psig
pressure drop allowed under the test for
3.5 psig to 3.0 psig shall not be less than
that shown in the following table, from
manhole to manhole:

Pipe Size Time
Inches . Minutes
6 4
8 6
10 9
12 13
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2)

3)

Exfiltration Test. Each section of sewer
pipe shall be tested between successive
manholes by closing the lower end of the
sewer to be tested with a suitable plug and
then filling the pipe and upper manhole with
water to an elevation that will create an
average internal pressure of 5 psig within
the section of pipe to be tested.

Water in the trench shall be kept below the
level of the subgrade of the sewer during the
test and during any patching or repairs
necessitated by the tests.

The maximum amount of leakage in any whole,
continuous portion of sewer under test shall
not exceed the rate of 100 gallons per inch
of diameter of pipe per mile of sewer in

24 hours. The sewer shall remain under test
for two hours after all visible leaks have
been repaired.

If the leakage, as shown by the test, exceeds
the allowable amount, the Contractor shall
make the necessary corrections at his expense
to reduce the exfiltration to within the
permissible limits. The Contractor shall
repair all visible leaks, regardless of the -
leakage test.

No backfilling shall be done between any two
adjacent manholes until the pipe between such
adjacent manholes shall have passed the
leakage test, unless otherwise approved by
the Engineer. :

Infiltration Test. If excessive ground water
is encountered in the construction of a
section of the sewer, the exfiltration test
for leakage shall not be used. The end of
the sewer at the upper structure shall be
closed sufficiently to prevent the entrance
of water and pumping of ground water shall be
discontinued for at least 3 days, after which
the section shall be tested for infiltration.
The maximum amount of infiltration shall not
exceed 100 gallons per day per inch of inside
diameter per mile of pipe. Infiltration in
excess of this amount shall be reduced to a
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gquantity within the specified amount before
the sewer will be accepted. 1In any case, the
Contractor shall stop any individual leaks
that may be observed.

E. Mandrel Test for Deflection. A mandrel test
shall be performed no sooner than 30 days after the trench
backfill is completed. In roadway areas, the 30-day period
shall begin after installation and compaction of bedding,
backfill and subbase to within 2 feet of the finished
pavement grade. A rigid nine-sled (9) mandrel shall be
pulled through the pipe by hand between adjacent manholes to
measure for obstructions (deflections, joint offsets and
lateral pipe intrusions). The mandrel shall have a cross
section equivalent to a circle having a diameter at least
95 percent of the specified base inside diameter of the
pipe. The minimum length of the circular portion of the
mandrel shall be equal to the nominal diameter of the pipe.
This test shall be performed by the Contractor in the presence
of the Engineer. All material, equipment and labor required
to perform the test shall be provided by the Contractor at
no cost to the County. Any section of pipe that fails to
permit passage of the mandrel will not be accepted until
properly repaired or replaced and retested.

Nominal Pipe Size Base Inside Diameter
(Inches) (Inches)
6 5.92
8 7.92
10 9.90
12 - 11.78
F. Special watertight manhole couplings will be

required for all manhole connections. Couplings may be cast
directly into cast-in-place manholes or grouted into precast
concrete manholes with non-shrink or expansion-type grout,
as shown on the Standard Details.

G. For connections of PVC lateral sewers to
mains of different materials, an approved saddle wye fitting
constructed of the same material as the main line shall be
installed. Connection to the saddle fitting shall be made
by means of an approved flexible rubber coupling in accordance
with the coupling manufacturer's installation recommendations
or by other means acceptable to the Engineer.

- H. House lateral shall end with 6"x4" reducer
with cap. A 2"x2" redwood stake or 1-1/2" diameter PVC
pipe shall be set at the end of the house connection reducer

as shown on the Standard Details.
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I. Chimneys shall be constructed where called
for on the drawings or as ordered by the Engineer in accordance
with the Standard Details.

21.4 MEASUREMENT AND PAYMENT

The lengths of various sizes of PVC sewer pipe to be
paid for by the linear foot shall be the actual length of
pipe placed according to the plans and these specifications.
Pipe bends, wyes, and other fittings shall not be measured
separately but shall be included in the measurement of the
actual linear foot of pipe placed.

The contract unit price paid per linear foot for the
various sizes of PVC sewer pipe shall be the full compensation
for work required to install, complete in place, the PVC sewer
pipe as shown on the plans and specified in these specifications.
Trench excavation, trench backfill, concrete cradles and
jackets, pavement restoration, fittings, sewer leakage tests
and mandrel tests shall be considered as included in the
contract unit price paid. The above contract price shall
include full compensation for furnishing all labor, materials,
tools, equipment and incidentals.

Chimneys shall be paid for as units from actual count
of chimneys installed complete in place and accepted by the
Engineer. The unit price paid for each chimney shall be
full compensation for installing the chimney complete in
place, as shown on the plans and as specified in these
specifications. The unit price paid shall include all
labor, materials, tools, equipment, and incidentals for
doing the work, including excavation and backfilling.
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SECTION 22 - CONNECTION TO EXISTING SEWER AND CONNECTING

CESSPOOL IN DIRECT LINE OF SEWER
(FOR CITY AND COUNTY OF HONOLULU ONLY)

22.1 DESCRIPTION

A.

Connection to Existing Sewer

This work shall consist of breaking into existing
manhole, cutting of existing sewer, and connecting to existing
sewer as described herein.

B.

Cesspool in Direct Line of Sewer

This item of work includes the backfill of cesspool
in direct path of new sewer main and the connection of
building sewers utilizing such cesspool..

22.2 CONSTRUCTION DETAIL

A.

Connection to Existing Sewer

The Contractor shall arrange in advance with the
Engineer the exact time for making connections to existing

sewers.

1)

2)

Breaking into Existing Manhole. Connection into
an existing sewer manhole shall be performed by
the Contractor in the presence of the Engineer.
A tight fitted false form shall be placed on
the inside of the manhole when making the
connections. The Contractor shall be respon-
sible for the removal of any material falling
inside the existing sewer and for all damages
to the existing manhole and sewer due to his
performance of the work. After the Contractor
completes the connection, the City Division of
Wastewater Management will perform the required
channelizing within the existing manhole after
receipt of a work order from the Engineer.

Sewer Enclosed Within a New Manhole. After the
Contractor has constructed a new manhole over an
existing sewer line, the City Division of
Wastewater Management will perform the required
cutting of the existing sewer line after receipt
of a work order from the Engineer. No cutting
shall be done until the Contractor has cleared
the new manhole of all mud, debris, and standing
water.
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3) Saddle Wye. Where a new lateral is required
from an existing sewer line, the Division of
Wastewater Management will perform the saddle
wye tap-in after receipt of a work order from
the Engineer. The Contractor shall leave the
pipe exposed and the trench dewatered below the
invert of the pipe to permit the tap-in. The
Contractor shall furnish the saddle wye.

B. Cesspool in Direct Line of Sewer

Upon completion of the sewer main to a point just
downstream of the cesspool, the Contractor shall, unless
otherwise shown on the construction plans, connect the building
sewers utilizing such cesspool to the "Y" branches provided
under the provisions of the sewer ordinances and the plumbing
code of the City and County of Honolulu. Necessary permits for
sewer connections must be obtained prior to starting the work.

After the building sewers have been connected at the
"Y" branches, the Contractor shall arrange with the Division of
Wastewater Management to have the cesspool pumped out and shall
then install the new sewer through or under the cesspool as
indicated on the drawings. When the new sewer main has been
installed and accepted, he shall then backfill the cesspool and
- shall restore the ground surface to its original condition.

22.3 MEASUREMENT
A. Connection to Existing Sewer

The number of connections to be paid for shall be the
actual number completed and accepted.

B. Cesspool in Direct Line of Sewer

The actual number of cesspools so treated and accepted
shall constitute the number for which payment shall be made.

22.4 PAYMENT
A. Connection to Existing Sewer
Payment for breaking into existing manholes, cutting

of existing sewers, and connections to existing sewer as
measured above shall be made at the respective unit prices bid.
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B. Cesspool in Direct Line of Sewer

payment for work performed for cesspools in direct
path of sewer lines will be made at the unit price bid each.
This price shall be full compensation for connecting the
building sewers to the sewer main "Y" branches, C.I. soil pipe
and appurtenances, plumbing inspection fees, trench excavation,
extra excavation over the normal trench excavation, filling the
cesspool with excavated trench material, tamping of backfill,
labor, equipment, tools and all necessary incidental work.
The City Division of Wastewater Management will perform the
required cesspool pumping at no cost to the Contractor.
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SECTION 23 - SEWER MANHOLES

23.1 DESCRIPTION

This work shall consist of constructing sewer manholes in
accordance with these Specifications and the details shown on
the Plans. Manholes shall be brick or cast-in-place concrete.

Precast concrete manholes conforming to these
Specifications may be approved for installation in lieu of

brick manholes.

23.2 MATERIALS

A. Concrete. Concrete for precast reinforced
concrete riser sections and tapered sections shall be
Class "AAA-S" conforming to the requirements under Section 39,
"portland Cement Concrete." Concrete for cast-in-place
concrete manhole walls shall be Class "A-S." All other
concrete shall be Class "B-S."

B. Reinforcing Steel. Reinforcing steel shall
conform to the requirements of Section 48, "Reinforcing Steel."

C. Bricks. Bricks shall be red brick conforming
to requirements of ASTM C 32, Grade MA or locally manufactured
lava, or cinder brick conforming to ASTM C 55.

D. Precast Reinforced Concrete Manhole Riser
Sections and Tapered Sections. Precast reinforced concrete
manhole riser sections and tapered sections shall conform to
ASTM C 478. Concrete shall be Class "AAA-S." Tapered
sections shall be truncated concentric cones. Minimum wall
thickness shall be 5 inches. Eccentric cones and precast
base sections may be allowed if authorized in writing by the
Engineer.

E. Mortar. Mortar shall conform to the requirements
of Section 39, "Portland Cement Concrete."

F. Frames and Covers. Cast iron frames and covers
shall conform to the requirements for Gray Iron Casting, ASTM
A 48, Class No. 30, and shall be cast to pattern with appropriate
markings as shown on the Standard Details, free from blowholes
and other imperfections. The bearing faces of the frames
and covers shall be machined and fitted together to prevent
rocking. All casting shall be thoroughly cleaned and painted
with one coat of Inertol Standard or approved equal before
leaving the shop. :
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G. Manhole Rungs.

1) Cast iron rungs shall be fabricated as detailed,
conforming to ASTM A 48. Rungs shall be
thoroughly cleaned and painted with one coat
of Inertol Standard or approved equal before
leaving the shop.

2) Stainless steel rungs, Type 302, 304 or 316,
shall be fabricated as detailed.

3) 'Wrought iron rungs shall be fabricated as
detailed, conforming to ASTM A 207 and shall
be hot-dip galvanized after fabrication.

23.3 CONSTRUCTION DETAILS

A. Excavation and Backfill. Excavation and
backfill shall be in accordance with Section 11, "Trench
Excavation and Backfill."”

B. Concrete Work. Concrete base of the manhole
shall be constructed as detailed and allowed to set for at
least 24 hours before additional work is constructed on this
base.

Concrete walls shall then be constructed and cured
in accordance with the provisions of Section 39, "Portland
Cement Concrete."

C. Brick Work. Clean, sound bricks shall be dipped
in water or otherwise thoroughly soaked before being laid in a
full bed and joint of mortar. The joints on the inside of the
brick manholes shall be neatly struck.

The inside of the brick manhole shall be bagged or
plastered to present a smooth interior surface.

The outside of the brick portion of sewer manholes
shall be plastered with 1l-inch thickness of cement mortar.

Manholes which are 10 feet deep or less from the
invert to the top of the frame may be made entirely of brick
from the concrete base upwards, provided that the invert is
not below the ground water table and the manhole is located
in a relatively dry area.
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D. Precast Concrete Manholes. Precast concrete
manholes shall be constructed as shown on the drawings. The
details of the riser and tapered sections and the joints
shall be submitted for approval by the Engineer.

Precast concrete manholes may be used in locations
below the ground water level after conducting leakage tests
to demonstrate the watertightness of the manhole to the
satisfaction of the Engineer and receiving his approval.

Precast concrete manholes may be used in sidehill
locations after demonstrating the stability of the manhole at
the particular location and receiving the approval of the
Engineer.

E. Cleanup. Upon completion, manholes shall be
thoroughly cleaned of all debris.

Cast iron frames, covers and steps shall be painted
with one coat of coal tar paint.

23.4 MEASUREMENT

Sewer Manholes shall be measured for payment based
either on the number of manhole structures constructed in place
complete, with or without drop connections and manhole chimneys,
or on the number of manhole bases, the linear feet of manhole
walls, the number of manhole frames and covers, the linear feet
of drop connections, and the linear feet of manhole chimneys,
constructed in place complete.

A. Sewer Manhole. When shown in the proposal,
sewer manholes, with or without drop connections and manhole
-chimneys, shall be measured for payment by depth in multiples
of one foot as measured from the invert to the cover frame.

B. Bases. The number of manhole bases to be paid
for shall be the actual number constructed and accepted.

C. Walls. Walls for all types of manholes shall
be measured for payment in linear feet of wall constructed and
accepted as measured from the top of the manhole base to the
bottom of the manhole frame.

D. Frames and Covers. Manhole frames and covers
measured for payment shall be the actual number installed and
accepted.
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E. Drop Connections. Drop connections shall be
- measured for payment in linear feet of drop installed and
accepted as measured from invert to invert.

F. Manhole Chimneys. Manhole chimneys shall be
measured for payment in linear feet as measured from the
bottom face of the top slab of the open drop to the bottom
of the chimney cast iron frame.

23.5 PAYMENT

Payment shall be made only for manholes fully completed,
including excavation and backfill, and ready for use, at the
unit price bid as measured above and shall be full compensation
for furnishing the material, equipment and labor necessary to
construct the work.

A. Sewer Manhole. Payment for sewer manholes as
measured above shall be made at the unit price bid each and
shall be full compensation for the manhole fully completed,
including rungs, excavation and backfill, and ready for use.

B. Bases. Payment for manhole base as measured
above shall be made at the unit price bid each and shall be
full compensation for the work in place complete.

C. Walls. Payment for manhole walls as measured
above shall be made at the unit price bid per linear foot and
shall be full compensation for all walls in place complete,
including rungs, excavation and backfill.

D. Frames and Covers. Payment for cast iron sewer
manhole frames and covers as measured above shall be made at
the unit price bid each and shall be full compensation for
all work in place complete.

E. Drop Connections. Payment for drop connections
as measured above shall be made at the unit price bid per
linear foot and shall be full compensation for all work in

place complete.

F. Manhole Chimneys. Payment for manhole chimney
as measured above shall be made at the unit price bid per
linear foot and shall be full compensation for all work in

place complete.
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SECTION 24 - DRAIN PIPES

24.1 DESCRIPTION

This work shall consist of furnishing, laying, and
jointing pipes for storm drains and culverts to the established
lines and grades, and including all connections and finishing.

24 .2 MATERIALS

Drain pipe shall be of the type and class indicated on
the plans. .

A. Reinforced Concrete Pipe. Reinforced concrete
pipe shall conform to ASTM C 76. Unless specified otherwise,
Class III pipe shall be used.

B. Non-Reinforced Concrete Pipe. Non-reinforced
concrete pipe shall conform to ASTM C 14.

C. Galvanized Corrugated Metal Pipe. Only when
specified in the special provisions or indicated on the plans
shall galvanized corrugated metal pipe be used for drain pipe
and culvert construction. The corrugated metal pipe shall
conform to AASHTO M 36 and the bituminous coating and lining
shall conform to the provisions of AASHTO M 190.

D. Mortar and Grout for Concrete Pipe Joints.
Mortar shall be composed of one part portland cement and two
parts sand or fine aggregate by volume. Fine aggregate and
sand shall conform to AASHTO M 45.

For pipes 54 inches or greater in diameter, the
joints may be constructed with either mortar or with a 1:2:2
~concrete mix using No. 4 commercial aggregate as coarse
aggregate.

Grout shall be composed of one part portland cement
and one and one-half parts sand by volume.

E. Rubber-Type Gasket for Concrete Pipe. Rubber
gasketed joint for drain pipe shall conform to ASTM C 443.

When requested, the Contractor shall furnish a

certified statement from the manufacturer of the test results
and specifications of the rubber gasket furnished.
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F. Pre-formed Plastic Sealing Compound for
Reinforced Concrete Pipe. The sealing compound shall be
produced from blends of refined hydrocarbon resins and
plasticizing compounds reinforced with inert mineral filler,
and shall contain no solvents, irritating fumes or obnoxious
odors. The compound shall not depend on oxidizing, evaporating,
or chemical action for its adhesive or cohesive strength. It
shall be supplied in extruded tapered-form. The gasket shall
be protected by a suitable removable two-piece wrapper. The
two-piece wrapper shall be so designed that one-half may be
removed longitudinally without disturbing the other half to
facilitate application of the gasket.

1) Chemical Composition. The chemical composition
of the sealing compound shall meet the following
requirements.

Components | Min. Max.

Bitumen (Hydrocarbon plastic content)

¢ by weight 50 70
Ash-Inert Mineral Matter % by weight 30 50
Volatile Matter % by weight - 2.0

2) Physical Properties. The physical properties
of the sealing compound shall meet the following
requirements.

Property ' Analysis
Specific Gravity @ 77°F. (25°C.) 1.20 to 1.35
Ductility @ 77°F. (85°C.) Min. 5.0 cm
Softening Point @ 77°F. Min. 320°F.

" Flash Point, C.0.C. Min. . , 600°F.
Fire Point, C.0.C. Min. 625°F.
Penetration

77°F. (25°C.) (150 gms.) 5 sec. 50 to 120
3) Tests

a) When tested for chemical composition and
physical properties, the material shall be
tested in accordance with the following
methods:
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Bitumen ASTM D 4-52

Volatile Matter ASTM D 6-64

Specific Gravity ASTM D 71-52
Ductility ASTM D 113-44
Softening Point ASTM D 36-64T

Flash Point ASTM D 92-57

Fire Point ASTM D 92-57

Cone Penetration ASTM D 217-60T

b) Adhesion and hydrostatic pressure. The

c)

d)

sealing compound shall not leak at the
joints for a period of 24 hours when tested
in the following manner.

Adhesion and hydrostatic pressure test.
Mount a vertical column using 2-1/2 sections
of 3-foot 6-inch bell and spigot or tongue
and groove pipe. Seal the 1/2 section to

a concrete slab with the sealing compound
and follow with the other two sections.
Immediately fill the pipe sections with
water to obtain an approximate 6 feet head
pressure. Mount a horizontal column using

3 sections of 12-inch to 36-inch tongue and
groove pipe and apply the sealing compound
to seal the tongue and groove joints, the
metal end plates, bolts and washers. Draw
multiple pipe section together until a 1/8"
to 3/16" squeeze-out is observed at all
joints. Immediately fill pipes with water,
slowly applying hydrostatic pressure in
increments of 2 pounds per square inch every
minute until 10 psi is reached.

Chemical Resistance. The sealing compound
when immersed separately in a 5% solution
of caustic potash, a 5% solution of hydro-
cloric acid, a 5% solution of sulfuric acid
and a saturated hydrogen sulfide solution
for 30 days at ambient room temperature
shall show no visible deterioration.

When tested in the following manner, the
material shall not sag or flow.

Sag or flow resistance (vertical or over-
head joints) test. Fill a wooden form
1" deep, 1" wide and 6" long flush with
the sealing compound and place in an oven
135°F, in a vertical position for 5 days.
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G. Connections for Corrugated Metal Pipe. The type
of joint used shall be at the option of the Contractor but
subject to the approval of the Engineer.

H. Pipe Cushion Material. Material for pipe cushion
may be sand, crushed limestone, graded crushed aggregate, or
other select granular material approved by the Engineer.

All material shall pass the 1l-inch sieve and not more
than 5% by weight shall pass the No. 100 sieve.

I. The use of any other type of drain pipe and joint
shall be only with the written approval of the Engineer.

J. Test. When requested, the Contractor shall
furnish to the Engineer for testing one pipe length for each
size of pipe used in the project. The pipe shall be selected
at random by the Engineer. ,

K. Rejection. If the test specimen does not meet
the required specifications, the Engineer may reject part or
the entire order of pipe. Only pipes approved and marked by
the Engineer shall be used for the job. The Contractor shall
promptly remove all rejected pipes from the job site.

24.3 CONSTRUCTION DETAILS

A. Trench Preparation. The trench shall be
properly prepared as specified under Section 11, "Trench
Excavation and Backfill," and as shown on the plans.

After the trench has been excavated to a depth
6 inches below the pipe barrel, except where the 6-inch depth
is deemed not necessary by the Engineer, the trench bottom
shall be brought up to grade by backfilling with cushion
material.

B. Pipe Laying. The pipe shall be laid upgrade,
unless otherwise permitted by the Engineer, and shall rest
firmly on the prepared bedding or cushion material so that
its entire length will have full bearing.

No blocking of any kind is permitted for adjusting
the pipe to grade except when used in embedment of concrete.

No pipe shall be laid directly on solid rock bed.
Ledge rock or boulders shall be removed or excavated to
provide a minimum clearance of 6 inches under the pipe. The
excavation shall then be backfilled with cushion material and

the pipe placed thereon.
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Corrugated metal pipe shall be laid in accordance
with the recommendations of the manufacturer.

In new embankment where pipes are to be installed,
the embankment shall be constructed to a height of two dia-
meters above the pipe invert or to a height as indicated in
the detail drawing. The trench shall then be excavated and
the pipe installed.

c.

Pipe Jointing. Immediately after jointing the

pipe sections, the joints shall be protected from the air and
‘sun to prevent quick drying or deterioration.

1)

2)

3)

Mortar Joints. When mortar joints are
specified, the ends of each pipe section shall
be wiped clean and dampened, and the lower one-
third shall be well covered with cement mortar
before inserting the adjoining pipe end. After
the pipes are centered and the invert aligned,
the joints shall then be hand mortared.

Grouted Joints. The grouting material shall be
mixed with enough clean water to obtain a
workable mix that will readily and completely
fill the annular space. The grout shall be
placed within 30 minutes after mixing. A
flexible wire may be used to vibrate and settle
the grout. The joint may be refilled with
grout as required.

Gasket Type Joints. When rubber-type gasket
joint is specified, the gasket shall be properly
inserted on the pipe as recommended by the
manufacturer. The pipe section shall be care-
fully handled and controlled to avoid disturbing
the gasket and knocking it out of position, or
loading it with dirt or other foreign material.

When inserting the tongue or spigot, the pipe
section shall be properly aligned and supported
to minimize unequal lateral pressure on the
gasket. Concentricity shall be maintained at
all times until the gasket is properly
positioned. ‘

Once the joint is positioned, the pipe section

shall be held firm until the fill material under
and alongside the pipe is compacted.
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4)

Pre-formed Plastic Sealing Compound Joints.
The application and laying procedures shall be

as follows:

a) Remove loose material from the joint

surfaces, then apply a brush coat of primer
approved by the manufacturer. Allow primer
to dry completely.

b) Remove paper from the flat side only of
gasket strips and firmly press the adhesive
strip in contact with the dry primed .
surface. Press strips end-to-end to form
a continuous gasket on the leading edge of

. tongue (also groove for double bead appli-
cation). Allow sufficient conditioning or
adhesive strengthening time before lowering
the pipe section into the trench. The
outside wrapper shall remain for protection.

c) The outside wrapper shall be removed when
the pipe is in the trench exposing the
clean adhesive gasket surfaces.

d) Use sufficient pushing or pulling force
applied in a straight line, to bring the
opposing joint surfaces together. Apply
sufficient force until the joint is
tightly closed, and the plastic gasket
flows to solldly pack and take the shape
of the joint space. Joints pulled up
tightly shall show a slight squeeze-out.

Only whole pieces and one-cut piece shall
be allowed. Short, fragmented pieces shall
not be used to complete the circumference.
The gasket size shall be determined by pipe
size and elevation of the pipeline as
follows:

A) Single bead application for dry trench
conditions (above Water table).

Pipe Size Extruded Rope Size ,
Rope Cross Min. Deliv.
Diam. Sec. Area Length

18" & below 1" .80 sg. in. 2' - 5"

24" - 42" 1-1/2" 1.75 sqg. in. 3' - 5"

48" - 66" 1-3/4" 2.50 sq. in. 3' - 5"

72" - 96" 2" 3.25 sq. in. 3' - 5"
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B) Double bead application‘forVWet[trench
conditions'(at or below Water table)-

Pipe Size Extruded Rope Size
: Cross Sec. :

Rope Area of Min. Deliv.
Diam. Each Bead Length

30" & below 1" .80 sg. in. 2' - 5"

36" - 48" 1-1/2" 1.75 sg. in. 3' - 5"

54" - 72" 1-3/4" 2.50 sqg. in. 3' - 5"

78" - 96" 2" 3.25 sq. in. 3' - 5"

D. Backfilling. Backfill work shall comply with

Section 11, "Trench Excavation and Backfill." For mortared or
grouted joints, the backfill work may not begin until 16 hours
after jointing; however, backfilling may begin if the work can
be completed while the mortar or grout is still plastic. The
conduit shall be inspected before any backfill is placed. Any
pipe found to be out of alignment, unduly settled, or damaged,
shall be taken apart and relaid or replaced. '

The Contractor shall exercise care not to cause any
movement of the pipe sections.

E. Finishing. The interior of the pipe shall be
free from foreign material, mortar and dirt. The interior
joints shall be finished smooth.

’ The lips of the pipe inlet and the outlet shall be
rounded with stiff mortar with a minimum radius of 3 inches or
0.15 times the pipe diameter.

Any pipe, after laying, which is not in true align-
ment or grade, or shows undue settlement, or is damaged, shall
be replaced by the Contractor at his own expense.

Every precaution should be taken to prevent flooding
of the trench before the backfill operation. Floatation of the
pipe by water shall be sufficient reason for rejecting the
pipes affected.

24 .4 MEASUREMENT
A. Pipe. The length of pipe to be paid for shall

be the horizontal measurement in linear feet. Where the slope
of the pipe exceeds 10 percent, the measurement shall be the

actual length of pipe installed.

No payment will be made for pipe placed in excess of
the length approved by the Engineer.
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B. Cut-Off. Where pipes are cut-off flush with the
outside face of the headwall or the interior face of the man-
hole or catch basin, no payment will be made for the cut-off
portion.

C. Other Items of Work. Concrete jacket shall be
measured and paid for as specified under Section 43, "Concrete
Blocks, Cradles and Jackets."

Excavation and backfill shall be measured and paid
for as specified under Sections 11 and 15, "Trench Excavation
and Backfill"™ and "Crushed Rock," respectively. ' '

D. Incidental Work. Compensation for all incidental
work, such as furnishing and compacting the pipe cushion
material, connections, jointing and patching shall be consid-
ered as included in the prices bid for drain pipes.

24.5 PAYMENT

Reinforced concrete pipe, non-reinforced concrete pipe,
and corrugated metal pipe shall be paid for as measured above
at the unit price bid per linear foot for the different sizes
and classes and shall be full compensation for furnishing
material, labor, tools and equipment to construct the work
in place complete. :
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SECTION 25 - DRAIN MANHOLES

25.1 DESCRIPTION

This work shall consist of constructing storm drain
manholes in accordance with the Standard Details and as shown
on the plans.

25.2 MATERIAL

A. Concrete. Unless specified otherwise, Class
"B" concrete shall be used in the construction of cast-in-
place concrete manhole walls, top slab and bases. Class "B"
concrete shall be used in the manufacture of precast reinforced
concrete units, unless specified otherwise. :

For the County of Hawaii only, Class "A" concrete
shall be used unless otherwise specified on the plans.

B. Reinforcing. Reinforcing steel shall meet the
requirements under Section 48, "Reinforcing Steel."

C. Precast Reinforced Concrete Manhole Units.
Precast reinforced concrete riser units and tops shall conform
to ASTM C 478 and as specified herein. The precast tops
shall be either of the concentric cone type or of the flat
slab type. Eccentric cones may be allowed if authorized in
writing by the Engineer.

The riser units shall be cylindrical in shape with a
minimum inside diameter of 48 inches. The height of the riser
units shall be at the option of the manufacturer. The minimum
wall thickness shall be 5 inches or 1/12 the diameter of the
manhole, whichever is greater.

The reinforcement for the 48-inch units shall consist
of a single cage of steel, placed approximately at the center
of the wall section. Each linear foot of section shall have
~a minimum of 0.15 sguare inch of circumferential steel.

D. Concrete Brick. <Concrete bricks shall conform
to the specifications for concrete bulldlng brick, ASTM
C 55. :

E. Casting and Rungs. Manhole frames, covers and
rungs shall meet the reguirements specified under Section 23,
"Sewer Manholes."
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25.3 CONSTRUCTION DETAILS

A. Excavation and Backfill. Excavation and backfill
shall be in accordance with Section 11, "Trench Excavation and
Backfill" where applicable. The backfill around the manhole
from the bottom of the base slab to the surface 2-foot 1ift
shall be placed and compacted according to Section 11.4F2.

The surface 2-foot 1ift shall be placed and compacted according
to Section 11.4F3. ’

B. Subbase Preparation. Unsuitable material below
the established manhole base shall be removed to a depth
sufficient to provide a stable foundation when backfilled
with granular material. This item of work shall be measured
and paid for as specified under Subsection 11.4B "Additional
Excavation."

C. Manhole Base. Manhole base shall be that
portion measured from the bottom of the base slab to a height
6 inches above the highest pipe barrel. All manhole bases
shall be reinforced as shown in the Standard Details and shall
be cast in place. Precast base may be allowed if authorized
in writing by the Engineer.

Newly poured concrete base shall be allowed to set
for at least 24 hours before additional work is constructed
thereon.

The minimum thickness of the bottom slab shall be
8 inches and of the wall section, 9 inches. '

D. Brick Manhole Wall. Concrete brick wall shall
be constructed in horizontal courses with a running bond using
a header course every sixth course, or any standard bond of
equivalent strength. The interior brick joints shall be
neatly struck and finished smooth.

No brick wall shall be constructed below the ground
water table or in manholes with walls greater than 7 feet in
height as measured from the top of the base to the cover frame.
The top 4-foot cone section, however, may be constructed of
brick regardless of depth of manhole.

E. Cast-In-Place Concrete Wall. Cast-in-place
concrete wall shall have a minimum thickness of 6 inches with
minimum reinforcing of #4 horizontal bars spaced 12 inches on
centers and #4 vertical bars equally spaced at 1/8 the length
of the perimeter.

For manholes greater than 10 feet in depth, as
measured from the invert to the cover frame, the wall section
shall be designed for the particular location and soil

condition.
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F. Precast Concrete Wall. The precast concrete
riser units shall be laid in horizontal courses, each on a
full bed of mortar. The tongue and groove shall be locked
in place and the annular space filled with mortar. Excess
mortar at the interior joints shall be struck off smooth.

Manhole rungs or steps may be attached to the
interior walls at the manufacturing plant or they may be set
in place after the manhole is erected at the site.

G. Special desiQn manholes shall be constructed as
shown on the plans. Standard shallow manholes shall be
constructed in accordance with the Standard Details.

H. Cleanup. After the manhole has been constructed,
it shall be cleaned of all debris and loose mortar.

25.4 MEASUREMENT

Drain manholes shall be measured for payment based either
on the number of manhole structures constructed in place
complete, or on the number of manhole bases, the linear feet
of manhole walls, and the number of manhole frames and covers
constructed in place complete.

A. Drain Manhole. When shown in the proposal,
standard drain manholes shall be measured for payment by depth
in multiples of one foot as measured from the invert to the
cover frame.

B. Manhole Base. Manhole bases, including
reinforcement, to be paid for shall be the actual number
constructed in place complete. '

C. Manhole Frame and Cover. Manhole frame and
cover to be paid for shall be the actual number installed.

D. Manhole Wall. Manhole walls, including the
rungs and reinforcement, shall be measured for payment by the
linear foot. The quantity shall be based on measurement from
the top of the manhole base to the bottom of the cover frame
for standard manholes less than 10 feet in depth.

E. Others. Special manholes, shallow manholes, and
manholes greater than 10 feet in depth shall be measured for
payment by depth in multiples of one foot as measured from the
invert to the cover frame. ~
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25.5 PAYMENT

' Payment for manhole bases, walls, frames and covers shall
be made at the unit price bid as measured above and shall be
full compensation for furnishing the material, equipment and
labor necessary to construct the work.

Special manholes, manholes greater than 10 feet in
depth, shallow manholes, and standard drain manholes when
provided in the proposal, shall be paid for at the unit price
bid in the proposal. The price shall be full compensation for
furnishing the labor, tools, equipment and material necessary
to construct the work in place complete.

Payment for excavation and backfill shall be considered
as included in the prices bid for the above items.
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SECTION 26 - CATCH BASINS AND STORM WATER INLETS

26.1 DESCRIPTION

This work shall consist of constructing catch basins and
storm water inlets, including excavation and backfill, as
shown on the plans and in accordance with the Standard Details.
Special catch basins and inlets shall be constructed as shown
on the plans.

26.2 MATERIALS

Materials for catch basins and inlets shall conform to
the applicable provisions under Section 23, "Sewer Manholes";
Section 39, "Portland Cement Concrete"; Section 40, "Concrete
Structures"; and as specified herein.

When the class of concrete is not specified or shown on
the plans, Class "B" concrete shall be used.

For the Counties of Kauai and Hawaii only, Class "A"
concrete shall be used unless otherwise specified on the
plans.

Cast iron frames and covers, and manhole rungs shall meet
the requirements specified under Section 23, "Sewer Manholes."

Materials for the manufacture of inlet frames and grates
- shall conform to the applicable requirements of ASTM A 48,
Class 30 for cast iron; ASTM A 536 for nodular cast iron;

and American Iron and Steel Institute C 1021 for special
quality, hot rolled steel bars.

All steel items shall be galvanized after fabrication
and all cast iron items unless otherwise specified shall be
painted with or dipped in a commercial quality asphaltum
paint. '

The bearing surfaces of the frames and covers or gratings
shall be machined and the cover shall seat firmly into the
frame without rocking.

26 .3 CONSTRUCTION DETAILS
Catch basins and inlet structures shall rest on stable

foundations. Excavation and backfill shall be in accordance
with Section 11, "Trench Excavation and Backfill" where
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applicable. The backfill around the catch basin or inlet from
the bottom of the structure to the surface 2-foot 1ift shall
be placed and compacted according to Section 11.4F2. The
surface 2-foot 1ift shall be placed and compacted according to
Section 11.4F3. Any unsuitable materials encountered at or
below the established base of the structure shall be excavated
to sufficient depth and refilled with granular aggregates as
specified under Subsection 11.4B, "Additional Excavation."

26 .4 MEASUREMENT

Catch basins and storm water inlets to be paid for shall
be the actual number constructed, or when shown in the Proposal,
shall be measured for payment by depth in multiples of one foot
as measured from the invert to the top of the manhole frame
or grating, whichever is higher.

Concrete gutters fronting the catch basins, including
deflector inlets, shall be paid for under the item of catch
basin.

26.5 PAYMENT

Catch basins and storm water inlets shall be paid for as
measured above at the respective unit price bid each for the
different types. Payment shall be full compensation for
furnishing and installing gratings, rungs, frames and covers,
concrete gutters, excavation, backfill and other appurtenances.
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SECTION 27 - CONCRETE CHANNELS

27.1 DESCRIPTION

This work shall consist of constructing concrete channels
for streams and waterways to the lines and grades shown on the
plans. The work includes preparation of channel foundation
and walls, grading, furnishing and placing the various items
which are to constitute the finished structure.

27 .2 MATERIALS
A. Concrete. Class "A" concrete shall be used.

‘ B. Weep Holes. Pipe for weep holes may be
asbestos-cement pipe having a minimum crushing strength of
1000 pounds per linear foot when tested in accordance with
AASHTO T 33, clay drain tile meeting ASTM C 700, concrete
pipe meeting ASTM C 412, or plastic pipe meeting ASTM D 2997.
The pipe diameter shall be 3 inches and the pipes shall be
spaced 8 feet on centers unless otherwise indicated on the
plans.

C. Reinforcement. Reinforcing steel bars or mesh
shall be of the size and spacing indicated on the plans. The
steel shall conform to the requirements under Section 48,
"Reinforcing Steel." -

27 .3 CONSTRUCTION DETAILS

A. Channel Excavation. The channel section shall
be excavated to the lines and grades as shown on the plans.

When the Engineer determines that the material found
at or below the grade to which excavation would normally be
carried in accordance with the plans and/or specifications is
unsuitable for foundation, the Contractor shall remove such
material to the required width and depth and replace it with
compacted crushed rock material or concrete as directed by the
Engineer.

If the Contractor, due to his operations, excavates
the bottom beyond the limits indicated on the plans or as
directed by the Engineer, he shall backfill the void with
compacted crushed rock material or concrete as directed by the
Engineer. This work shall be at the Contractor's expense.

A1l foundations shall be inspected and approved by
the Engineer before starting the concrete work.
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B. Dewatering. The channel section shall be free
from water when pouring the concrete and for a perlod of
6 hours after the completion of the pour.

C. Concrete Work. All concrete work shall conform
to Section 39, "Portland Cement Concrete.™ No concrete shall
be placed in structures except in the presence of an inspector.

The exposed concrete walls shall be finished smooth.
Shiplap or tongue and groove ridges are not acceptable.

D. Weep Holes. Weep holes shall be constructed
along the channel walls and invert as shown on the plans. A
minimum of 2 cubic feet of filter material shall be placed at
each weep hole unless otherwise indicated on the plans.

27.4 MEASUREMENT

The volume of excavation shall be measured for payment by
the cubic yard and the quantity shall be computed based on the
cross sections shown on the plans or on the existing grades
determined prior to commencing the excavation work.

The volume of excavation of unsuitable material below the
established channel grade and backfill to grade shall be
measured for payment by the cubic yard and the quantity shall
be computed based on the dimensions of additional excavation
ordered by the Engineer.

The quantities of reinforced concrete in the channel
section shall be measured for payment by the cubic yard and
the quantity shall be computed based on the dimensions shown
on the plans or such other dimensions as may be ordered in
writing by the Engineer. ,

27.5 PAYMENT

The various items of work shall be paid for as measured
above and shall be full compensation for furnishing the
necessary labor, materials, tools and equipment to complete
the work in place.

The price paid per cubic yard of excavation shall be
full compensation for preparing and compacting the foundation,
dewatering, and disposing of the excavated material.

Payment for additional excavation below the established
foundation grade shall be made at the same unit price bid for
excavation above the foundation grade as specified above.
Payment for imported aggregate or concrete shall be made at
the unit price bid per cubic yard.
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The price paid per cubic yard of concrete shall be full
compensation for furnishing the necessary materials and
constructing the reinforced concrete lining and weep holes,
including furnishing and placing filter rock material.
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SECTION 28 - SUBSURFACE DRAINS

28.1 DESCRIPTION

This item of work shall consist of constructing subsurface
drainage system for the collection and control of subsurface
water. The work includes trench excavation and backfill,
furnishing and placing of the drain pipes and permeable
materials, and other pertinent fixtures or fittings.

28.2 MATERIALS

A. Perforated Metal Pipe. Perforated corrugated
metal pipe shall be bituminous coated. The bituminous
material used for coating shall meet the requirements under
AASHTO M 190. The pipe and coupling bands shall meet the
requirements under AASHTO M 136.

B. Perforated Concrete Pipe. Perforated concrete
pipe and fittings shall meet the requirements of AASHTO
M 175. The pipe may be either bell and spigot or tongue and:
groove pattern.

C. Perforated Asbestos Cement Pipe. Perforated
asbestos cement pipe shall meet the requirements of AASHTO
M 189.

Couplings may be manufactured of the same material
as the pipe or of plastic. Couplings shall be the sleeve type,
suitable for holding the pipe in alignment without the use of
sealing compound or gaskets.

D. Concrete Pipe. Reinforced concrete pipe and
non-reinforced concrete pipe shall meet the requirements
under C 76 and C 412 respectively.

E. Plastic Pipe. Plastic pipe shall meet the
requirements of ASTM D 2997.

F. Other Types of Drain Pipes. The use of any
other type or make of subdrain pipe shall be with the written
approval of the Engineer. 4 '

G. Filter Material. Filter material for use under,
around, and over the pipe shall be crushed aggregates wit
gradation as follows: :
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FILTER MATERIAL

: Percentage Passing
Sieve Sizes By Weight
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28.3 CONSTRUCTION DETAILS

The trench shall be excavated to the line and grade shown
on the plans or as directed by the Engineer. The Contractor
shall sheet the trench where necessary in order to install the
subsurface drain.

Extreme care shall be exercised in placing the filter
material, laying the pipe, and backfilling so that there will
be no mixing of the excavated material with the filter
material.

Concrete pipes shall be laid without mortar in joints and
the lengths shall be firmly pressed together. Asbestos-cement
pipe, metal pipe and plastic pipe shall be joined by couplers.

All perfbrated pipes shall be laid with the perforations
down.

28.4 MEASUREMENT
A. Method No. 1

The subsurface drain shall be measured for payment by
the linear foot for the various types and sizes of pipes
installed and shall be based on the slope length. Pipes placed
in excess of the length designated will not be paid for.

, Excavation and backfill shall be measured and paid
for as specified under Section 11, "Trench Excavation and
Backfill."

Filter aggregates shall be measured for payment by
the cubic yard or by the ton as indicated on the proposal.

B. Method No. 2
Where it will be difficult to make an accurate

estimate of excavation gquantity and/or of filter material
quantity, the measurement for payment for the subsurface
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drainage system shall be by the linear foot of pipe installed
and shall be full compensation for excavation and backfill,
and furnishing all material, equipment and labor to construct
the work in place complete.

28.5 PAYMENT

Payment shall be made at the unit price bid in the
proposal and shall be full compensation for furnishing the
materials, labor and equipment necessary to construct the
subsurface drain, including connecting accessories, all
fittings, and connections to drain manholes or catch basins.
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SECTION 29 - SUBGRADE

29.1 DESCRIPTION

This work shall include grading and compacting the
existing ground to the designated elevation before placing
the layer of specified material thereon. The finishing and
compacting work shall not begin until all underground
utilities indicated on the plans are completed and the
trenches backfilled in accordance with the requirements
under Section 11, "Trench Excavation and Backfill."

29.2 DETAILS

A. Preparation. In advance of setting line and
grade stakes, the subgrade area shall be cleared of brush,
weeds, vegetation, and debris, all of which shall be satis-
factorily disposed of to the satisfaction of the Engineer.

All depressions and ruts which contain water shall be drained.

Unsuitable materials and boulders encountered at
and below the subgrade surface shall be removed and replaced
as specified under Subsection 12.4B "Excavation Below Grade."

B. Finished Subgrade. The finished subgrade shall
have a density of at least 95% of its maximum density for a
depth of 6 inches or more. The surface shall be rolled until
the material does not creep under the roller and finished
smooth to the required grade and cross section.

C. Protection of Subgrade. The subgrade shall be
shaped and sloped to drain.

D. surface Tolerance. The finished subgrade upon
which subbase or base course is placed shall not vary more than
0.10 foot above or below the theoretical grade.

For the County of Kauai, the finished subgrade shall
not be higher than the theoretical subgrade.

All unnecessary traffic shall be kept off the
prepared subgrade. Should it become necessary to haul
materials and aggregate over the prepared. subgrade, the
Contractor shall drag and roll the traveled way as frequently
as may be necessary to remove ruts, cuts and breaks in the
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surface. The surface shall be brought up to grade, compacted
and rolled smooth before placing the subsequent layer of
specified material.

Should the prepared subgrade become soft, spongy,
or yielding due to the weather or excessive sprinkling, the
Contractor shall at his own expense remove and replace the
soft material or let it dry out sufficiently, then recompact

the material to the required density and grade.

29.3 PAYMENT

Preparation of subgrade will not be paid for separately.
It shall be included in the unit bid price paid for the
material to be placed on the subgrade.
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SECTION 30 - SELECT BORROW FOR SUBBASE COURSE

30.1 DESCRIPTION

This item of work shall consist of furnishing, placing,
and compacting the select borrow on a prepared subgrade.

The subbase course is intended to serve as a foundapion
or stabilizing course for the subsequent base and surfacing.

30.2 MATERIAL

Select borrow for subbase course shall consist of crusher
run waste, mud-rock, coral, sand, or cinders. The material
shall be free of organic matter and other deleterious sub-
stances and shall have a minimum California Bearing Ratio value
of 25 percent.

The maximum size of any particle in its greatest
dimensions shall not exceed 3 inches. The material shall be
well graded from coarse to fine so as to form a dense compacted
layer. The amount of material passing the 200 mesh sieve shall
be less than 15 percent. Filler shall be added to the select
borrow if required to obtain a well graded mixture.

30.3 DETAILS

A. Spreading. The select borrow shall be delivered
to the site and spread on the approved prepared subgrade in
a manner that will avoid segregation of the particles. The
material shall be spread in layers. Each compacted layer shall
not exceed 6 inches in thickness.

B. Rolling. Each layer of material shall be rolled
until the material does not creep under the roller before a
succeeding course of surfacing material is applied. Water
shall be added prior to or during the rolling and only in such
quantity as to insure a dense compaction and not to damage the
subgrade.

All rolling shall commence at the outer edges of the
surfacing and continue toward the center. Under no circum-
stances shall the center of the roadbed be rolled first. The
material shall be compacted to not less than 95% of its maximum
density.
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' C. Finished Subbase. The finished surface shall be
rolled smooth to the grade and cross section shown on the
plans. BAny irregularities developed in any surface during or
after rolling shall be remedied by loosening the surface and
correcting the defects. The entire area, including the
surrounding surface, shall then be re-rolled until thoroughly

compacted.

When directed by the Engineer, the Contractor shall
spread filler material over the surface of the subbase course.
The spreading shall be broomed, sprinkled with water, and
rolled until the entire surface is filled and bonded.

D. Ssurface Tolerance. The finished subgrade upon
which base course is placed shall not vary more than 0.05 foot
above or below the theoretical grade.

For the County of Kauai, the finished subgrade shall
not be higher than the theoretical subgrade.

30.4 MEASUREMENT

Select borrow for subbase course shall be measured for
payment by the cubic yard. The volume shall be computed based
on the completed subbase as constructed in its final position.
The thickness, width, and length shall be as shown on the
plans or as determined by the Engineer. ,

Filler material and water when required shall be
considered as incidental and included in the price bid for
select borrow.

30.5 PAYMENT

Select borrow shall be paid for at the unit price bid per
cubic yard as measured above and shall be full compensation
for furnishing labor, material, equipment, and all incidental
work necessary to construct the subbase course.

103



SECTION 31 - AGGREGATE BASE COURSE

31.1 DESCRIPTION

This work shall consist of furnishing, spreading and
compacting untreated aggregate base course on the prepared
subbase or subgrade, or on existing improved surfaces in
conformity with these specifications.

31.2 MATERIAL

Aggregate for untreated base shall consist of a crushed
product of stone or coral. It shall be free of vegetable
matter and other deleterious substances and shall be of such
nature that it can be compacted readily under watering and
rolling to form a firm, stable base.

Where the mineral aggregate does not contain sufficient
natural cementing material to be readily compacted, a binder
material consisting of rock screenings or other approved
cementitious material shall be uniformly added to and mixed
into the aggregate before compaction.

The crushing shall be so regulated that at least 80 per-
cent by weight of the material retained on the No. 4 sieve 1is
crushed particle. A crushed particle is defined as one having
at least one mechanically fractured face.

When tested in accordance with the designated methods,
the aggregate base in combination with the binder material,
if used, shall meet the requirements as set forth.

TEST : METHOD REQUIREMENT

Los Angeles Abrasion AASHTO T 96 50% Maximum
) (Grading A)

Sand Equivalent AASHTO T 176 35% Minimum

Plasticity Index AASHTO T 90 6 Maximum

Flat or elongated pieces 25% Maximum

(Length to width or width

to thickness ratio of 3)
Grading AASHTO T 27 Refer to Table 1-31

If the portion passing the No. 4 sieve 1is composed
entirely of crushed coralline limestone, the sand equivalent
requirement shall be not less than 20% and the grading require-
ment on the No. 200 sieve shall be 3 to 12 percent in lieu of
that specified in Table 1-31.
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Unless otherwise specified, 1-1/2 inch maximum size
aggregate shall be furnished.

TABLE 1-31 GRADING REQUIREMENTS

Percent Passing by Weight

. 2-1/2" 1-1/2" 3/4"

Screen Size Maximum Maximum Maximum
3" 100 - -
2-1/2". _ 90 - 100 - =

2" - 100 -
1-1/2" 65 - 90 90 - 100 -

1" - - 100
3/4" 45 - 70 50 - 90 90 - 100
No. 4 25 - 45 25 - 50 35 - 55
No. 200 3 -9 3 -9 3 -9

31.3 DETAILS

A. Preparation of Foundation. The new subbase,
compacted subgrade, or re-shaped road surface upon which the
aggregate base is to be placed shall be prepared as specified
under other applicable sections of these specifications.

B. Placing and Compacting Aggregate Base. The base
material shall be delivered to the site and spread on the
approved prepared foundation by means of vehicles equipped
with spreading devices. The material when spread shall be
uniform in gradation and free from large pockets of segregated
particles. Segregated material shall be remixed until uniform.

Material shall not be stockpiled nor dumped in piles
on the roadbed but shall be spread longitudinally and only in
such quantity to obtain the required thickness. After watering
and compacting, the completed base shall conform to the
required grade and cross section within the tolerances
specified hereinbelow.

When the specified thickness of the base is 6 inches,
the base shall be constructed in one lift. When the specified
thickness is greater than 6 inches, the base shall be
constructed in two or more equal lifts. The maximum thickness
of each lift shall not exceed 6 inches.
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The base course shall be compacted until it does not
creep or weave in front of the roller or compacting vehicle.
When tested, the base course shall have a field CBR value of
at least 85% for the City and County of Honolulu. For the
Counties of Kauai, Maui and Hawaii, the base course shall be
compacted to not less than 95% of its maximum density.

Wherever necessary, filler material shall be added
to the surface. It shall be spread in one or more uniform
thin layers. Each layer shall be rolled dry until additional
filler cannot be forced into the voids. The surface shall
then be sprinkled with water and again thoroughly rolled. All
excess filler shall be removed. The sprinkling and rolling
shall be continued to secure a thoroughly bonded surface.

Where the aggregate base course is constructed in
more than one layer, each layer shall be constructed as
specified above except that sprinkling will be required only
in the top layer. Each layer shall be compacted to a field
CBR value of not less than 85% for the City and County of
Honolulu only. For the Counties of Kauai, Maui and Hawaii,
each layer shall be compacted to not less than 95% of its
maximum density.

C. Rolling. After spreading and blading, the
aggregate shall be rolled lightly to obtain initial compaction
to bring out any irregularities. The surface of the base shall
then be carefully shaped and all high and low spots eliminated.
When smooth and true, the material shall be rolled until it
does not creep or move under the weight of the roller.

All rolling shall be longitudinal and shall commence
at the outer edges. Rolling shall progress from each side
toward the center of the road with an overlap of at least
one-half of the rear wheel tracks on successive trips. Under
no circumstances shall the center of the road be rolled first.

D. Tolerances. The finished surface shall be
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